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Plate  I 

Drawing  showing  the  teeth  and  mucous  membrane  surfaces  of  the  mouth. 





Plate  II 

Same  with  mucosa  removed.     The  mucous  glands  are  exposed. 





Plate  III 

Same  with  mucous  glands  removed.     The  muscles  of  the  palate  arc  exhibited. 





Plate  IV 

Deeper  muscles  of  the  palate  exposed. 





Plate  V 

Blood  vessels  shown. 





Plate  VI 

Same,  showing  bone  and  periosteum. 
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PREFACE 

In  1886  I  was  appointed  by  the  National  Association  of  Dental  Faculties 
to  write  a  book  on  Oral  Surgery.  Many  factors  over  which  I  had  no  control 

caused  me  to  delay  the  task — and  it  has  been  a  task — until  the  present 
time.  During  all  this  period  I  have  neglected  no  opportunity  to  secure 
photographs,  diagrams  and  plates  to  incorporate  in  the  work.  I  have 
visited  nearly  every  medical  center  in  the  world  and  have  received  many 
courtesies  from  both  the  medical  and  the  dental  professions.  These  men 
have  laid  before  me,  with  true  unselfishness,  much  interesting  and  valuable 
material.  I  have  endeavored  to  collect  and  place  this  information  in  a 
systematic  form  before  the  student  and  practitioner. 

I  wish  to  emphasize  an  underlying  principle  of  surgery — to  so  operate 
as  to  leave  the  parts  in  as  nearly  a  normal  anatomical  condition  as  possible; 

and  further,  briefly  and  concisely,  to  supply  students,  physicians,  dentists, 
and  general  and  oral  surgeons  with  information  relative  to  the  symptoms, 
diagnosis  and  treatment  of  conditions  affecting  the  mouth  and  associated 

parts. 

The  book  has  been  divided  into  two  parts.  The  first  deals  with  the  prin- 
ciples of  surgery,  while  the  second  is  devoted  to  diseases,  injuries  and  ab- 

normalities of  the  oral  cavity  and  associated  parts. 
First:  The  incorporation  of  these  principles  of  surgery  in  the  first  part  of 

the  book  has  been  in  behalf  of  the  dental  student.  It  is  just  as  essential  to 
the  dentist  to  understand  these  principles,  in  order  to  cope  successfully  with 
dental  complications  he  so  frequently  meets,  as  it  is  for  the  physician  to 
become  acquainted  with  the  underlying  principles  of  dental  pathology  and 
oral  hygiene  in  the  successful  treatment  of  many  systemic  diseases.  I  do  not 

claim  originality  in  presenting  these  principles  of  surgery,  for  they  are  com- 
mon knowledge. 

Second:  During  my  experience  of  thirty-five  years  and  more,  I  have  been 
impressed  with  the  fact  that  it  is  rare  for  the  diseases  of  the  mouth  to  receive 

from  physicians  the  attention  their  importance  demands.  For  example, 
this  has  been  noticeable  in  dealing  with  trigeminal  neuralgia.  It  frequently 
happens  that  patients  complaining  of  this  distressing  malady  are  referred  to 

me  by  physicians.  The  patients  have  undergone  a  most  rigid  general  exami- 
nation, but  the  physician  has  failed,  in  many  cases,  to  take  into  consideration 

local  conditions  of  dental  origin  which  might  account  for  the  neuralgia.  I 
have  endeavored,  therefore,  to  make  clear  its  many  local  causes. 

vii 
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In  the  treatment  of  congenital  cleft  palate,  which  is  not  unlike  a  wound, 

the  surgeon  should  aim  to  establish  a  normal  bony  arch,  instead  of  cover- 
ing the  deformity  by  repairing  the  lip  and,  subsequently,  closing  the  cleft 

by  flaps,  leaving  the  maxillary  bones  to  remain  through  life  like  an  ununited 
fracture.  The  principle  of  preserving  normality  in  the  regions  operated 

on,  applies  to  the  treatment  of  empyema  of  the  antrum  of  Highmore,  tri- 
geminal neuralgia,  tumors  of  the  face  and  mouth,  et  cetera.  This  includes 

avoiding  facial  mutilation  by  unnecessary  external  incisions. 
I  have  deemed  it  advisable  to  incorporate  several  chapters  which  have 

been  written  for  me  by  men  for  whom  I  have  the  deepest  regard:  The  train- 
ing of  the  voice,  after  cleft  palate  operations,  is  of  such  importance  to  those 

who  have  been  operated  upon  for  this  defect  in  late  childhood  or  adult  life 

that  I  asked  Dr.  G.  Hudson-Makuen  to  write  this  chapter.  Those  who 
operate  on  cleft  palate  will  find  much  of  value  in  it.  The  question  of  infant 
feeding  has  many  times  givenme  great  concern,  both  before  and  after  operating. 
Most  of  the  infants  I  receive  have  been  poorly  nourished.  This  is  not 

due  alone  to  the  fact  that  they  suffer  from  cleft  palate,  but  also  that  par- 
ents usually  know  but  little  about  the  proper  care  of  artificially  fed  babies. 

Dr.  F.  W.  Belknap  has  concisely  placed  the  essentials  in  the  care  of  an  infant 
before  the  reader,  although,  of  course,  it  is  impossible,  in  a  work  of  this 
kind,  to  fully  cover  the  subject.  In  recent  years  the  surgical  engine  has 
come  into  prominence  and  has  proved  itself  to  be  of  great  utility  in  the  hands 

of  the  surgeon.  I,  therefore,  requested  Dr.  M.  H.  Cryer  to  write  this  chap- 
ter. On  the  subject  of  artificial  vela.  Dr.  Calvin  S.  Case  was  kind  enough 

to  furnish  the  material.  The  chapter  on  ''The  Implantation  of  Teeth"  is 
from  the  pen  of  Dr.  W.  J.  Younger.  To  these  men  I  wish  to  express  my 
thanks.  The  interest  which  has  been  shown  of  recent  years  in  the  field  of 

oral  prophylaxis  has  been  dealt  with  under  the  head  of  Dento- Alveolitis  and 
Infections  of  Oral  Origin. 

It  has  been  my  cherished  wish  that  I  might  place  before  the  dental  and 
the  medical  professions  the  views  I  have  long  held  relative  to  that  markedly 

deforming  condition — harelip  and  cleft  palate.  In  this  work  I  have  devoted 
many  pages  to  these  afflictions.  I  have  endeavored  to  convey  my  thoughts 
by  words  and  illustrations  in  such  a  manner  that  no  one  will  misunderstand 
and  claim  to  be  performing  my  operations  when,  in  reality,  he  has  omitted 
many  of  the  essential  details.  I  have  seen  many  men  perform  operations 
which  they  claimed  were  mine  but  which,  in  fact,  were  far  from  my  methods. 
Those  who  have  met  failures  have  been  unacquainted  with,  or  failed  to 

employ,  my  technic.  I  have  read  and  seen  the  work  of  every  noted  surgeon 

on  this  subject.  I  have  devoted  thirty  years  to  the  study  of  these  de- 

formities and  I  believe  that  the  ideas  expressed  in  the  chapters  on  "Cleft 
Palate"  and  "Harelip"  will  stand  the  test  of  time. 

I  have  endeavored  to  impress  upon  the  student  the  cardinal  principle  that 
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external  incisions  on  the  face  should  be  avoided  when  possible.  Greater 
ease  of  access  to  the  seat  of  disease  has  led  many  a  surgeon  to  disfigure 
his  patient  by  making  external  incisions,  when  he  might  have  performed 

the  operation  equally  as  well  intra-orally.  While  operating  intra-orally 
may  sometimes  be  a  little  more  difficult,  the  results  are  more  satisfactory, 
since  the  face  is  not  mutilated. 

I  have  sought  to  give  credit  to  authors  by  quotation,  marks  in  the  text 
and  the  names  of  individuals  in  illustrations.  I  trust  none  has  been  over- 

looked. I  am  deeply  indebted  to  Dr.  Arthur  Keith,  F.  R.  S.,  for  his  kindness 
in  placing  at  my  command  preparations  in  the  Museum  of  the  Royal  College 
of  Surgeons,  from  which  I  have  selected  many  valuable  illustrations,  and 
to  him  I  wish  to  express  my  sincere  gratitude. 

I  wish  especially  to  give  thanks  for  the  kind  suggestions  and  help  I  have 
received  from  the  following  men: 

Dr.  Charles  H.  Oakman,  Sir  Arbuthnot  Lane,  Bart.,  M.  S.,  Dr.  J.  Beth- 
une  Stein,  Dr.  Dean  Lewis,  Dr.  T.  L.  Gilmer,  Dr.  Josef  Eckstein,  Dr.  Joseph 
C.  Bloodgood,  Dr.  John  A.  Wolfer,  Dr.  A.  E.  DeRiemer,  Dr.  W.  J.  Younger, 

Dr.  Arrigo  Piperno,  Dr.  Oscar  A.  Strauss,  Dr.  Franz  H.  Harms,  Dr.  Her- 
mann Schroder,  Dr.  W.  L.  Shearer,  Dr.  J.  B.  Murphy,  Dr.  Ralston  Lewis, 

Dr.  Garrett  Newkirk,  Dr.  M.  L.  Rhein,  Dr.  Wm.  Harsha,  Dr.  Chas.  Frazier, 
Dr.  George  Crile,  Dr.  Chas.  Mayo,  and  Drs.  Carl,  Emil  and  Joseph  Beck. 

I  wish  to  acknowledge  with  grateful  thanks  the  assistance  I  have  re- 
ceived from  Dr.  Edward  L.  Cornell  and  my  secretary.  Miss  Bertha  S. 

Pine,  whose  untiring  efforts  have  been  of  inestimable  value  to  me  in  the 
preparation  of  this  work. 

Truman  W.  Brophy. 
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ORAL  SURGERY 

CHAPTER  I 

SURGICAL  BACTERIOLOGY  AND  INFECTIONS 

Introduction. — The  importance  of  bacteria  in  connection  with  surgery  is 
now  well  recognized.  The  purpose  of  this  chapter  is  to  consider  briefly 

certain  of  the  more  important  micro-organisms,  most  of  which  are  found  in 
the  mouth  or  may  be  present  in  wounds  about  the  mouth,  and  their  patholog- 

ical action  on  the  body  tissues.  Bacteria,  either  pathogenic  or  non-patho- 
genic, are  found  everywhere.  The  mouth,  especially  by  virtue  of  the  mois- 

ture and  pabulum  always  present,  affords  these  micro-organisms  not  only  an 
abode,  but  an  excellent  breeding  place.  With  each  inspiration  through  the 
mouth,  bacteria  and  spores  may  be  deposited  on  the  mucous  membrane. 
Great  numbers  are  introduced  with  food,  drink  and  by  contact  wdth  any  of 
the  following  fomites:  drinking  and  eating  utensils,  tooth  brushes,  tooth 
picks,  postage  stamps,  envelopes,  dental  and  surgical  instruments,  etc. 

Micro-organisms  may  be  carried  to  the  mouth  and  its  adnexa  by  the  action 
of  the  ciliated  epithelium  in  the  respiratory  tracts,  by  coughing,  vomiting, 
hiccoughing  and  by  the  blood,  lymph  or  gland  secretions.  Bacteria  are  also 
found  in  the  air,  dirt,  skin  and  the  body  cavities  opening  on  the  surface.  In 

fact,  everything  of  daily  use  is  more  or  less  covered  with  bacteria.  The  in- 
testinal tract  is  the  abode  of  innumerable  micro-organisms.  With  such  a 

wide  distribution,  it  is  readily  seen  how  easily  a  wound  or  bruise  can  become 
infected.  It  is  by  a  knowledge  of  the  habits  and  distribution  of  bacteria  that 
we  have  been  able  to  cope  successfully  with  the  treatment  of  wounds  and 
bacterial  infections. 

Definitions. — Bacteria  is  a  term  apphed  to  the  lowest  of  living  cells. 
Several  thousand  varieties  have  been  described,  but  a  relatively  small  number 
are  surgically  or  medicinally  important.  The  bacterium  is  a  unicellular, 
vegetable  organism  composed  of  protoplasm  which  may  contain  one  or  more 
vacuoles.  It  is  surrounded  by  a  thin  membrane  composed  of  cellulose.  The 
organism  reproduces,  either  by  cell  division  or  by  the  formation  of  spores, 
which  later  take  on  the  characteristics  of  the  parent  organism.  These  latter 
are  formed  when  the  conditions  for  reproduction  are  unfavorable;  usually 
but  one  spore  is  found  in  a  single  cell.  Spores  are  not  found  in  the  more 
common  pathogenic  bacteria,  but  are  seen  chiefly  in  B.  Anthracis,  B.  Tetani 
and  B.  (Edematous  Maligni.  The  spores  are  very  resistant  owing  to  their 
thick  capsules  and  it  is  difl&cult  to  kill  them  by  desiccation,  heat  or  antiseptics. 

I 
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Bacteria  contain  no  chlorophyl.  Three  forms  or  shapes  are  recognized: 

the  bacillus,  the  coccus  and  the  spirillum.  The  bacillus  is  rod-shaped,  often 

spore-bearing,  and  may  be  long,  short,  in  pairs  or  chains.  The  coccus  is 
globular  in  form,  but  may  take  on  a  kidney  shape.  It  does  not  produce 

spores.  The  arrangement  of  the  cocci  vary  with  different  species.  They 

may  have  the  appearance  of  a  'bunch  of  grapes,'  when  it  is  known  as  a 
staphylococcus;  when  in  pairs,  diplococcus;  in  chains,  streptococcus;  in 
fours,  as  a  square,  tetracoccus;  and  finally  in  eights,  as  a  cube,  sarcinae.  The 

spirillum,  as  its  name  suggests,  is  spirally  curved,  the  number  of  whirls 

and  the  angulation  varying  with  each  species.  The  yeasts  and  fungi  are  the 

next  higher  forms  of  bacteria  and  reproduce  by  the  formation  of  spores  or 
buds. 

Motion  of  Bacteria. — Many  of  the  bacteria  are  motionless,  or,  at  most, 
possess  only  a  slight  degree  of  motility,  known  as  Brownian  movements. 

These  are  produced  by  physical  or  chemical  currents.  Flagellae  are  found  on 

many  bacteria  notably  in  B.  Typhosus  and  B.  Coli.  These  are  delicate 

extensions  of  the  protoplasm,  very  thin  and  varying  in  length.  The  number 

of  flagellae  present  differs  and  is  of  diagnostic  importance.  They  are  difficult 

to  distinguish,  a  complicated  stain  being  employed  to  bring  them  out.  By 

means  of  the  whipping  backward  and  forward  of  these  flagellae,  the  bacteria 

are  propelled  more  or  less  rapidly.  The  B.  Typhosus  is  capable  of  traveling 

an  appreciable  distance  per  minute. 

Physiology  of  Bacteria. — Because  bacteria  are  devoid  of  chlorophyl,  it  is 
necessary  that  they  obtain  their  organic  nitrogen  from  proteids  already 

formed.  A  number  of  terms  are  employed  to  designate  the  habitat  of  bac- 

teria. A  saprophyte  is  a  bacterium  which  lives  on  dead  material,  while  a 

parasite  can  only  exist  on  living  material,  animal  or  plant.  Some  of  the 

bacteria  are  capable  of  a  dual  existence.  Thus  we  term  one  which  can  live 

on  either,  but  prefers  dead  material,  a  facultative  saprophyte.  Bacteria 

may  exist  in  the  human  body,  either  on  dead  or  living  material,  and^^et  may 
do  no  harm  as  far  as  the  welfare  of  the  individual  is  concerned.  These  are 

called  non-pathogenic  bacteria.  The  pathogenic  bacteria  are  their  opposites 
and  are  capable  of  producing  disease.  It  is  not  necessary  for  them  to  enter 

the  circulation  or  living  tissue  as  the  toxins  eliminated  by  their  growth  may 

be  absorbed  and  ill-effects  follow.  Some  bacteria  which  are  ordinarily  non- 
pathogenic are  capable  of  becoming  pathogenic;  for  example,  the  B.  Coli 

exists  in  the  intestines  of  all  human  beings  from  a  few  hours  after  birth,  yet 

disease  seldom  follows.  If  this  bacillus  gains  access  to  the  peritoneum,  it 

can  set  up  a  peritonitis  with  fatal  results. 

Conditions  Favoring  Bacterial  Growth. — As  in  other  forms  of  life,  certain 
conditions  should  be  present  to  favor  the  growth  of  bacteria.  It  is  essential 

that  the  food  supply  be  adequate  and  in  suitable  form.  Most  bacteria  live 

on  proteids  and  these  should  not  be  too  complex.  Bacteria  are  incapable 

of  building  up  their  proteids  from  split  products.     Water  is  another  essential, 
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lack  of  which  prevents  growth,  but  does  not  necessarily  kill.  Most  patho- 
genic bacteria  grow  better  at  a  low  than  at  a  high  temperature.  Another 

condition  necessary  is  the  absence  of  strong  light  or  direct  sun's  rays.  Most 
bacteria  are  killed  by  sunlight  and  grow  best  in  the  dark.  The  alkalinity 
or  acidity  of  the  media  should  not  be  high  for  the  rapid  growth  of  most 
organisms.  The  gonococcus,  for  instance,  will  not  reproduce  in  an  alkaline 
medium,  while  acid  favors  its  growth.  Oxygen  is  essential  for  the  growth  of 
some  bacteria,  but  not  for  others.  There  are  many,  like  the  facultative 

saprophyte  or  parasite,  which  can  exist  with  or  without  oxygen.  Those 
which  require  it  are  known  as  aerobes,  while  their  opposites  are  called  ane- 
robes.  A  facultative  anaerobe  is  one  which  grows  best  in  the  presence  of 
oxygen,  but  can  grow  without  it,  while  a  facultative  aerobe  is  its  opposite. 
An  anaerobe  is  capable  of  growing  in  the  presence  of  oxygen  if  an  aerobe  is 

reproducing  at  the  same  time.  The  aerobe  absorbs  the  oxygen  and  permits 
the  anaerobe  to  grow.  This  is  well  shown  by  the  fact  that  B.  Tetani  grow 

on  a  surface  wound  in  the  presence  of  strepto-  or  staphylococci. 
Conditions  which  Retard  Bacterial  Growth. — There  are  conditions  which 

are  unfavorable  for  the  growth  of  bacteria.  Excessive  heat  or  cold  will  pre- 
vent bacterial  reproduction.  Not  all  are  killed  by  the  extremes  of  tempera- 

ture. Low  degrees  of  heat,  long  applied,  or  high  degrees  (250°  F.)  applied  for 
a  few  minutes,  will  kill  all  but  spores.  These  are  very  resistant  and  require 

long  boiling.  Dry  heat  is  not  as  effective  as  moist.  Certain  chemical  re- 
agents are  employed  to  prohibit  the  growth  of  bacteria.  Among  them  may 

be  mentioned  phenol,  iodin,  bichlorid  of  mercury,  toluol,  alcohol,  etc. 
Within  certain  limits  these  prove  efi&cient;  the  chemical  must  be  in  intimate 
contact  with  the  bacteria;  must  remain  so  for  a  certain  length  of  time;  and 
must  be  of  sufficient  strength  to  penetrate  the  bacterial  cell  and  unite  with  or 

coagulate  the  proteids  therein.  The  condition  of  the  li\ing  tissue  on  which 
the  bacteria  are  deposited  has  a  bearing  on  their  rate  of  reproduction.  If 
living  tissue  is  badly  mutilated  or  of  a  lowered  resistance  from  exposure  or 
excesses,  bacteria  can  gain  a  ready  foothold.  Healthy  living  tissue  resists 
the  growth  of  bacteria. 

METABOLIC  PRODUCTS  OF  BACTERIA 

Bacteria  are  capable  of  elaborating  various  metabolic  products  which  may 

or  may  not  be  of  importance.  These  products  produce  more  or  less  deleteri- 
ous effects  locally  and  on  the  general  system.  Acids  and  alkalies  are  produced 

by  some;  gases  by  others;  various  colored  pigments,  toxins,  aromatics,  fer- 
ments and  ptomaines  are  also  formed.  Diastase  and  invertase,  which  re- 
semble rennin  and  trypsin,  are  the  ferments  more  commonly  met  with.  The 

latter  plays  an  important  part  in  the  formation  of  pus  by  causing  a  destruc- 
tion of  the  tissue.  Toxins  may  be  intra-  or  extracellular.  The  intracellular 

toxin  remains  closely  associated  with  the  bacteria,  being  liberated  when  the 
organism  dies,  and  acts  on  the  tissue  in  its  immediate  neighborhood,  while 
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extracellular  toxin  is  found  in  the  body  fluids  and  is  capable  of  acting  at  a 

distance  from  the  bacteria.     The  toxins  will  be  taken  up  more  fully  later. 

STAINING  METHODS  FOR  BACTERIA 

The  microscope  is  essential  for  the  examination  of  tissue  or  pus.  He  who 

neglects  to  make  routine  examinations  of  exudates,  transudates  or  pus  is 

failing  in  his  duty  to  his  patients.  Many  an  error  could  be  avoided  by 

this  simple  routine.  Tissue  or  pus  may  be  examined  unstained  or  stained. 

Unstained  specimens  are  usually  placed  on  a  'hanging-drop'  slide.  By 
this  method  one  can  determine  if  the  bacterium  is  motile,  its  size,  shape,  ar- 

rangement and  the  presence  or  absence  of  spores.  A  thin  film  of  the  material 

to  be  examined  by  the  staining  method  is  spread  on  a  clean  slide  or  cover-shp. 
It  is  either  fixed  by  drying,  heat  or  alcohol,  depending  on  the  class  of  material. 

This  is  then  stained  by  one  of  the  following  methods: 

Methylene  blue 
Carbol  Fuchsin 

Carbol  Thionin 

These  stains  will  bring  out  the  tissue  or  blood  cells,  nuclei  and  bacteria. 

Methylene  blue  is  the  more  common  stain  used  and  bacteria  are  well  brought 

out  by  it.  The  variations  in  size,  shape,  staining  qualities  and  appearance 

of  granules  can  easily  be  made  out  by  this  stain.  If  there  is  any  doubt  about 

the  diagnosis  of  bacteria  with  the  methylene  blue  stain,  a  Gram  or  Ziehl- 
Nielsen  stain  should  be  made. 

The  Gram  Stain. — A  thin  film  is  made,  fixed  by  heat  and  stained  from 

.  three  to  five  minutes  with  gentian-violet.  This  solution  is  made  either  by 

diluting  lo  parts  of  a  saturated  alcoholic  solution  with  90  parts  of  a  one- 
twentieth  solution  of  carbolic  acid  in  water,  or  a  dilution  can  be  made  with 

filtered  aniline  oil  water.  This  solution  is  poured  off  and  a  watery  solution  of 

iodinwith  potassium  iodid  (KI-2, 1-i,  w"ater3oo),orLugors  solution,  is  applied 
for  two  or  three  minutes.  This  is  poured  off  and  the  slide  washed  in  95  per 

cent,  alcohol  until  no  more  color  can  be  dissolved  out.  Staphylococci, 

streptococcus  pyogenes,  pneumococcus,  the  micrococcus  tetragenes,  B.  diph- 

therige,  B.  leprae,  B.  tuberculosis,  B.  tetani,  B.  anthracis  and  the  actinomy- 

cosis, all  retain  this  stain.  The  other  bacteria  cannot  be  seen  by  the  micro- 

scope unless  another  stain  is  used,  known  as  a  counter-stain.  Several  of 
these  may  be  employed,  among  them  being  bismarck  brown,  carbol  fuchsin, 

and  eosin.  A  very  weak  solution  of  bismarck  brown  is  applied  to  the  slide, 

after  washing  in  alcohol,  and  allowed  to  remain  from  thirty  to  sixty  sec- 
onds. The  slide  is  washed  off  with  water,  dried  and  examined.  The  fol- 

lowing bacteria  are  stained  by  the  bismarck  brown:  B.  coli,  B.  of  Glanders, 

B.  typhosus,  B.  influenzae,  Ducrey  bacillus,  B.  pyocyaneus,  gonococcus,  the 

meningococcus,  the  vibria  of  cholera,  the  spirillum  of  relapsing  fever  and  the 
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spirochete  of  syphilis.  In  a  Gram  stain  slide  the  Gram  positive  bacteria 

take  on  a  purplish,  dark,  heavy  color,  while  the  Gram  negative  bacteria 

and  leucocytes  take  on  a  light,  thin  brown  color. 

Ziehl-Nielsen  Stain. — The  usual  film  is  made,  fixed  by  heat  and  an 

alcoholic  solution  of  carbol  fuchsin  (saturated  alcoholic  carbo-fuchsin  one, 

water  three)  is  applied.  This  is  heated  slowly  for  at  least  five  minutes  or 
allowed  to  stand  in  the  cold  for  several  hours.  The  slide  is  then  immersed 

in  25  per  cent,  sulphuric  acid  for  from  five  to  ten  minutes,  or  washed  in  acid 

alcohol.  All  bacteria  and  tissue  cells  are  decolorized  with  the  exception  of 

B.  tuberculosis  and  B.  lepra.  Therefore,  a  counter-stain  is  necessar}^  A 
weak,  watery  solution  of  methylene  blue,  or  a  one  per  cent,  picric  acid 
solution  is  used.  The  tissue  and  bacteria  stain  a  light  blue  with  the  first 

and  a  light  yellow  with  picric  acid.  The  red  stained  bacilli  are  well  con- 
trasted with  the  blue  or  yellow  and  easily  distinguishable. 

CULTURAL  DIAGNOSIS  OF  BACTERIA 

In  many  cases,  one  is  unable  to  make  a  definite  diagnosis  even  by  the 

different  staining  methods  used.  Therefore,  a  culture  is  made  and  the 

cultural  characteristics  determined.  Many  times  this  will  clear  up  the  case 

and  the  cultures  made  can  be  used  to  prepare  an  autogenous  vaccine.  Broth, 

gelatin,  blood  agar,  serum,  plain  agar,  ascitic  agar,  potato  and  sugar  solutions 

are  the  various  media  used,  the  first  five  of  these  usually  being  sufiicient  to 

make  a  diagnosis.  Some  organisms  require  a  special  media,  i.e.,  the  gono- 
coccus  grows  only  on  blood  or  ascitic  agar  and  the  spirocheta  pallida  has 

been  grown  only  in  testicular  tissue  of  rabbits,  suspended  in  hydrocele  fluid. 
Pure  cultures  of  bacteria  are  difficult  to  obtain  and  the  methods  used  are 

comphcated.  For  this  technic  and  the  preparation  of  culture  media,  a  work 

on  bacteriology  must  be  consulted.  ^ 

INOCULATION  DIAGNOSIS  OF  BACTERIA 

Inoculations  are  made  in  laboratory  animals,  such  as  the  guinea  pig, 

rabbit,  mouse,  dog  and  cat  as  an  aid  in  the  diagnosis  of  any  condition. 

Urine,  pus,  exudates  and  transudates,  especially  those  suspected  of  being 

tuberculous,  are  injected,  either  subcutaneously,  intramuscularly  or  directly 

into  the  peritoneal  cavity.  Many  of  these  fluids,  which  fail  to  show  the  tuber- 

cle bacilli  after  long  and  careful  search  with  the  microscope,  produce  tuber- 
culosis in  the  laboratory  animals.  It  develops  after  two  or  three  weeks. 

The  length  of  time  necessary  for  the  disease  to  become  apparent  in  the  labor- 

atory animals  is  the  chief  drawback  to  this  method  of  diagnosis.  The  inocu- 

lation method  is  used  also  to  determine  whether  a  certain  organism  is  patho- 

genic or  non-pathogenic.  Many  of  the  non-pathogenic  bacteria  so  closely 
resemble  those  causing  disease  that  it  is  impossible  by  the  aid  of  the  micro- 

scope to  make  a  diagnosis  definitely.     If,  on  injection,  the  animal  contracts 
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the  disease  usual  for  the  particular  bacteria  in  question,  one  can  say  that  it  is 

pathogenic  and,  vice  versa,  it  is  non-pathogenic.  The  inoculation  method 
is  used  in  conforming  with  the  postulates  formulated  by  Koch  many  years 

ago,  which  are  four  in  number; 

1.  The  organism  must  be  present  in  the  body  in  every  case  of  the  disease. 

2.  It  must  be  possible  to  cultivate  it  for  many  generations,  on  artificial 
media. 

3.  The  inoculation  of  a  suitable  animal  must  be  followed  by  the  appear- 
ance of  the  specific  disease. 

4.  The  organism  must  be  found  in  the  animal  thus  infected. 

These  postulates  are  not  now  so  rigidly  adhered  to.  With  the  advance- 
ment of  bacteriology  and  seriology,  other  methods  of  determining  whether  a 

certain  bacterium  causes  a  certain  disease  are  now  at  hand. 

INFECTION 

The  entrance  of  bacteria  into  the  human  or  animal  system  produces  local 

or  general  effects  that  may  be  pathological.  The  local  effects  are  of  two 

kinds,  mechanical  or  toxic.  In  the  former,  the  irritation  set  up  by  the  bac- 
teria causes  tissue  changes,  proliferation  or  thrombosis.  These  may  be 

followed  by  a  train  of  symptoms.  The  toxic  effects  of  the  bacteria  may 

produce  proliferation,  degeneration  or-  even  necrosis.  The  general  effects  are 
usually  profound  such  as  is  seen  in  diphtheria,  typhoid  fever,  etc. 

Favorable  Conditions  for  Infection. — The  number  of  bacteria  introduced 

should  be  sufficient  to  cause  infection.  If  comparatively  few  enter  the 

system,  they  will  be  destroyed  before  any  deleterious  effect  is  produced. 

Also,  the  bacteria  should  be  of  sufficient  virulence.  A  few  bacteria  of 

high  virulence  will  gain  a  foothold  more  rapidly  than  a  larger  number  of  a 
low  grade.  The  toxic  effect  on  the  human  system  is  likewise  greater  and 

makes  its  appearance  sooner,  the  more  virulent  the  organism.  The  virulence 

may  be  increased  artificially  by  inoculation  of  laboratory  animals,  each 

passage  through  successive  animals  raising  its  potency.  The  virulence  may 

be  decreased  by  cultivation  on  artificial  media  under  unfavorable  conditions. 

The  bacteria  which  gain  entrance  into  the  human  system  must  be  pathogenic 

to  man  in  order  to  produce  disease.  Many  bacteria  which  are  pathogenic  for 

man  have  no  effect  whatever  on  lower  animals,  as  witnessed  by  the  fact  that 

the  gonococcus  can  be  injected  into  the  urethra  of  animals  without  produc- 
ing a  urethritis.  The  condition  of  the  host  has  a  great  deal  of  bearing  on  the 

effect  produced  by  any  strain  of  bacteria.  Thus  a  mildly  virulent  bacteria 

will  gain  a  strong  foothold  in  any  patient  who  has  a  constitutional  depres- 
sion due  to  exposure,  excesses,  or  disease  such  as  cold,  wet,  starvation, 

alcoholism,  Bright's disease,  diabetes,  morphinism,  etc. 
Bacteria,  as  a  rule,  do  not  gain  an  entrance  into  the  human  system  through 

unbroken  skin  or  healthy  tissue.  A  wound,  abrasion,  ulcer,  an  inflamed  or 

injured  part,  as  an  inflamed  tonsil  or  sprained  ankle,  prepare  the  way  for  the 
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action  of  bacteria  by  lowering  the  local  resistance.  Add  to  this  a  profound 
constitutional  depression  due  to  any  of  the  causes  mentioned  above  and  the 
growth  of  the  bacteria  will  be  rapid  and  destructive. 

Unfavorable  Conditions  for  Infection. — The  conditions  unfavorable  for 
infection  are,  in  general,  the  opposite  of  the  conditions  mentioned  above. 
For  the  sake  of  clearness  they  may  be  listed  as: 

1.  Intact  skin  or  mucous  membrane. 

2.  High  resistance  of  the  individual. 
3.  Bacteria  of  low  virulence. 
4.  Adequate  drainage  of  inflamed  areas. 
5.  Passive  or  active  immunity  secured  by  vaccines,  serums,  etc.     This 

question  will  be  taken  up  in  more  detail  in  the  chapter  on  vaccines. 

Definitions.^Various  terms  are  employed  in  designating  dift'erent  forms 
and  stages  of  infection. 

Local  infection  denotes  a  circumscribed  inflammation  occurring  at  the 

point  of  inoculation.  General  toxemia  does  not  necessarily  follow  local  in- 
fection, as  is  seen  in  the  case  of  a  boil.  However,  it  is  possible  that  the  general 

system  may  be  affected  by  the  absorption  of  toxins  from  the  local  process,  as 
in  erysipelas. 

General  infection  is  a  term  applied  to  infected  processes  where  the  bacteria 

enter  the  blood-stream  and  develop  there,  as  is  seen  in  septicemia,  pneu- 
monia or  typhoid  fever. 

Auto -infection  designates  that  condition  where  infection  follows  a  slight 
injury  or  exposure  without  any  apparent  atrium  for  the  entrance  of  bacteria 
to  the  affected  part.  It  is  believed  that  the  bacteria  are  conveyed  to  the 

part  by  the  blood-stream  or  already  exist  there  in  the  tissues  and,  as  a  result 
of  the  lowered  vitality,  gain  a  foot-hold.  Acute  infective  osteomyelitis  in 
children  is  a  good  example. 

Sapremia  is  an  infection  due  to  the  action  of  saprophytes  on  necrotic  or 
retained  foreign  material.  The  toxins  only  are  absorbed  and  produce  their 
effects  on  the  general  system. 

Sepsis  is  a  general  term  applied  usually  to  an  infection,  local  or  general  in 
character,  which  is  accompanied  by  severe  intoxication,  as  in  puerperal  sepsis. 

Septicemia  or  bacteremia  is  a  term  applied  to  the  morbid  condition  fol- 
lowing the  presence  of  pathogenic  bacteria  and  their  associated  poisons  in  the 

blood.     Many  cases  of  streptococcal  infection  develop  into  septicemia. 

Pyemia  is  due  to  the  invasion  of  the  blood-stream  by  particles  of  an  in- 
fected blood-clot  or  clumps  of  bacteria.  These  are  carried  from  the  original 

source  of  infection  to  the  various  parts  of  the  body  and  there  set  up  abscesses 
which  may  be  miliary  or  larger. 

INFLAMMATION 

In  order  to  understand  the  varieties  of  infection  thoroughly,  one  should 
have  a  knowledge  of  the  changes  that  take  place  in  the  human  system, 
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therefore,  the  subject  of  inflammation  will  be  discussed  in  some  detail. 

Inflammation  is  a  term  employed  to  denote  the  reparative  or  defensive  changes 

which  occur  in  a  living  tissue  when  it  is  injured;  the  later  stages  of  the  repara- 

tive process  are  not  included.  The  injury  should  not  be  of  such  a  degree  as 

to  destroy  the  structure  and  vitality  of  the  part  immediately.  The  invasion 

of  bacteria  is  here  classed  as  an  injury.  The  absence  of  inflammation  is  a 

sign  of  lowered  resistance  and  inability  to  cope  with  the  injury. 

Causes  of  Inflammation.— The  causes  of  inflammation  are  very  extensive 

and  can  only  be  classified  in  general  terms.  Most  frequently  the  admission 

of  bacteria  is  the  cause  following  the  presence  of  favorable  conditions  men- 

FiG.   I. — Normal  vessels  and  blood-stream. 
(DaCosta.) 

Fig. 2. — Dilatation  of  the  vessels  in 
inflammation.      (DaCosta.) 

tioned  under  infection.     The  infecting  organisms  are  described  under  sup- 

puration, page  1 6,  FF.     The  causes  of  non-infective  inflammation  are: 

1.  Mechanical  injuries — pressure,  blows,  sprains,  etc. 

2.  Thermal  injuries — extremes  of  heat  or  cold. 

3.  Chemical  injuries — acids,  alkalies,  etc. 

4.  Electrical  injuries — commercial.  X-ray  and  lightning. 

Histology  of  Inflammation. — The  histology  of  inflammation  is  important. 
In  the  first  stage  there  is  a  hyperemia.  This  means  an  increased  flow  of 

blood  to  the  parts  which  is  of  short  duration.  The  blood-vessels  that  may  be 
injured  are  retracted,  causing  a  narrowing  or  a  total  closure  of  the  lumen. 

The  flow  of  blood  is  eventually  retarded,  either  partially  or  entirely  and,  when 

it  comes  to  a  standstiU,  it  is  known  as  stasis.  The  leucocytes  which  are  pres- 

ent in  the  blood-vessels  hug  the  vascular  wall,  penetrating  and  passing  through 
it  (Figs.  I  to  3).     The  red  corpuscles  form  into  rouleaux  and  also  pass  out  into 
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the  tissue.  Finally/  the  serum  passes  through  and  invades  the  surrounding 

structures.  This  condition  is  known  as  exudation.  After  the  leucocyte  is 

in  the  peri-vascular  tissues,  it  may  die  and  be  broken  up  immediately 
when  it  sets  free  a  fibrin  ferment,  causing  coagulation  of  the  inflammatory 

fluid,  or  it  may  return  to  the  circulation  through  the  lymphatics,  or  be 

transformed  into  a  pus  corpuscle.  It  has  the  power  of  attacking,  digesting 

and  removing  dead  tissue  or  bacteria  existing  in  the  neighborhood  of  the 

inflammatory  process.  This  is  known  as  phagocytosis,  or  Nature's  first  line 
of  defense.  The  leucocytes  probably  have  the  further  function  of  forming 
fibroblastic  cells  which  are  active  con- 

stituents in  the  reparative  process. 

Tissue  Changes. — The  tissue  changes 
very  considerably  with  the  nature  and 

virulence  of  the  infective  agent,  the  re- 
sistance of  the  individual  and  the  local 

circulatory  conditions.  A  weakly  toxic 
irritant  will  act  as  a  stimulant  to  the 

growth  of  cells,  while  a  strongly  toxic 
irritant  will  cause  necrosis  or  death. 

Between  these  two  extremes  are  seen 

many  gradations.  For  the  purposes  of 

description,  the  tissue  changes  resulting 

from  toxic  irritants  may  be  divided  into 
three  classes. 

Proliferation. — This  is  the  result  of 
a  mild  or  chronic  infection.  The  con- 

nective and  endothelial  cells  are  stimu- 

lated to  growth  and  their  multiplica- 

tion, taking  place  by  division,  is  rapid. 
New    blood-vessels    are    formed    which 

supply  the  nutriment  to  the  growing  cells.     This  produces  an  infiltration 

also  known  as  thickening  fibrosis  or  sclerosis. 

Granulation  is  one  of  the  end  processes  in  the  repair  of  the  injured  part. 

It  is  seen  chiefly  in  inflammations  following  burns,  scalds,  etc.,  and  is  due  to  a 

proliferation  of  connective  tissue  ceHs  and  the  formation  of  new  blood-vessels 

which  invade  and  replace  the  tissue  involved  in  the  lesion. 

Destruction,  local  in  character,  may  be  the  result  of  the  injury,  or  follow 

the  action  of  the  pyogenic  bacteria  after  injury. 

Colliquative  necrosis  is  the  result  of  non-bacterial  injury  and  is  charac- 
terized by  an  excessive  liquid  discharge  or  by  liquefaction  of  the  tissue.  The 

fluid  causes  a  separation  of  the  various  tissue  layers  with  a  disintegration 

of  many  of  the  ceUs;  for  example,  blisters. 

Coagulation  necrosis  is  seen  in  inflammation  caused  by  pyogenic  bacteria. 

The  serum  which  passes  through  the  blood-vessels  into  the  surrounding  tis- 

FiG.  3. — Retardation  of  blood  and 
migration  of  white  corpuscles  in  inflam- 

mation.     (DaCosta.) 
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sues  is  coagulated  by  the  action  of  the  bacteria,  their  toxins  and  the  fibrin 

ferment  liberated  by  the  leucocytes.  The  potency  of  the  toxins  determines 
whether  the  tissue  cells  involved  in  the  coagulation  area  are  partially  or 

totally  destroyed.  If  the  toxic  effect  is  severe,  the  cells  will  take  the  usual 

stains  poorly;  the  structure  disappears,  nuclei  cease  to  stain,  and  finally  we 

see  a  homogeneous,  poorly  stained  resemblance  of  the  former  tissue,  which 
denotes  its  death. 

Termination  of  Inflammation. — The  termination  of  inflammation  varies 

with  the  cause  and  reaction  of  the  tissues.  In  burns  and  chemical  wounds, 
resolution  or  the  formation  of  cicatricial  tissue  is  the  usual  result. 

Resolution  occurs  when  the  vascular  changes  have  not  gone  as  far  as 

stasis.  The  circulation  is  resumed,  the  red  and  white  blood  cells  with  the 

serum  are  absorbed  and  the  tissue  resumes  its  former  appearance  with  little 

or  no  permanent  effects. 

Organization,  or  the  formation  of  cicatricial  tissue,  occurs  when  the  bac- 
teria are  of  low  virulence  and  their  toxic  effect  is  mild.  The  granulation 

tissue,  with  fibroblasts  and  new  blood-vessels,  is  rapidly  formed,  ending  in 
a  scar.  Highly  differentiated  tissues  and  cells,  as  nerves  and  glands,  do 

not  regain  their  normal  state  readily  and  may  not  do  so  at  all. 

Suppuration  follows  when  the  coagulated  tissue  is  peptonized  and  lique- 
fied by  the  action  of  bacteria  and  leucocytes.  The  polymorphonuclear 

leucocytes  play  an  important  part  in  this  process;  they  destroy  many  of  the 

bacteria  and  are  themselves  destroyed  by  bacteria.  Suppuration  may  take 

place  in  any  portion  of  the  body. 

Ulceration  is  a  circumscribed  surface  suppuration.  The  dead  cells  are 

cast  off  from  the  free  surface  so  that  a  raw  area  of  suppuration  is  left. 

Gangrene,  or  sloughing,  is  the  result  of  the  invasion  of  bacteria  of  very 

high  virulence  which  causes  a  thrombosis  of  the  vessel,  thus  shutting  off  the 

blood  supply.  The  exudation  which  takes  place  following  an  injury  may  also 

be  a  cause  of  gangrene,  as  the  blood  supply  of  the  part  may  be  cut  off  by  the 

pressure  of  the  swelling.  The  death  of  the  tissue  takes  place  en  masse, 

causing  a  slough.  The  term  is  usually  applied  to  the  death  of  an  organ  or 

part  of  a  limb.  Other  conditions  besides  injury  and  inflammation  will  cause 

gangrene,  i.e.,  diabetes,  nephritis  or  trophic  degeneration  of  nerves. 

ACUTE  INFLAMMATION 

The  predisposing  causes  of  acute  inflammation  are  trauma  or  defective 

circulation  due  to  arteriosclerosis,  varicose  veins  or  stasis  from  any  other 

cause.  Impaired  innervation  will  sometimes  lead  to  lowered  resistance  of  the 

part  and  cause  inflammation.  A  previous  attack  renders  the  tissue  more 
liable  to  a  recurrence. 

Local  Symptoms. — The  local  symptoms  are  characteristic  of  inflamma- 
tion.    They  may  be  divided  into  five  headings: 



SURGICAL  BACTERIOLOGY  AND  INFECTIONS  1 1 

Heat  and  redness  caused  by  hyperemia;  swelling  caused  by  hyperemia 

and  exudation;  pain  which  is  increased  by  pressure  and  movement;  and  loss 
of  function. 

Heat. — The  inflamed  area  feels  hot  to  the  hand  and  the  surface  tempera- 
ture is  raised.  This  is  due  to  the  hyperemia,  as  one  might  readily  infer 

from  a  knowledge  of  the  histology.  The  degree  of  increase  in  temperature 
varies  with  the  nature  of  the  inflammation.  With  bacterial  infection  the 

temperature  is  usually  higher. 

Redness  is  also  due  to  the  hyperemic  condition.  The  color  at  first  is 

bright  and  rosy  red,  which  fades  on  pressure  and  returns  with  its  release. 

As  the  inflammatory  process  continues,  there  is  a  change  in  color  from  bright 

red  to  a  darker  red,  blue  or  yellow.  If  due  to  thrombosis,  the  discoloration 

remains  over  a  period  of  time.  Pigmentation  of  the  part  is  very  apt  to  re- 

main. In  the  cornea  or  articular  cartilage,  which  is  non- vascular,  redness 
does  not  occur. 

Swelling. — The  degree  of  swelling  depends  upon  two  factors:  first,  the 
acuteness  of  the  inflammation  and,  second,,  the  distensibility  of  the  tissues. 

If  the  area  is  covered  by  a  heavy  fascia,  the  swelling  is  limited  while  the  pain 
is  increased  and  vice  versa;  if  the  inflammation  is  in  loose  areolar  tissue,  the 

swelling  is  marked  and  pain  less  pronounced.  The  exudation  is  the  result  of 
the  local  toxemia. 

Pain  is  primarily  due  to  the  irritation  of  the  nerve  terminals  involved  in 

the  inflammation.  The  irritation  is  caused  by:  first,  increased  arterial 

tension;  second,  pressure  of  the  exudate;  third,  direct  chemical  action  of 

the  toxin.  The  pain  is  increased  by  pressure,  either  external  or  internal,  i.g., 

finger  pressure,  raising  the  blood-pressure  or  allowing  the  part  to  hang  down. 
Various  terms  are  applied  to  the  different  characters  of  pain.  The  pain 

of  confined  suppuration  is  throbbing;  pain  of  inflamed 'mucous  membrane 
is  scalding  or  burning;  of  a  serous  membrane,  stabbing;  of  bone,  aching 

or  boring;  of  testicle,  sickening;  of  special  senses,  very  little,  more  often 

their  functions  are  disturbed.  Pain  may  be  referred  to  some  distant  part; 

as  in  hip  disease  the  pain  is  referred  to  the  knee.  This  is  due  to  the 

fact  that  the  stimulation  of  the  sensory  fibres  is  conveyed  to  the  terminal  of 

the  nerve  involved.  It  also  may  be  due  to  transmission  along  the  course  of 

the  sympathetic  nerve  to  the  spinal  column  and  out  along  the  sensory 

branches  of  another  nerve.  This  is  seen  in  pain  referred  to  the  shoulder  in 

appendicitis  in  children  or  pain  referred  to  the  appendiceal  area  in  cases 
of  lobar  pneumonia. 

Loss  of  function  is  due  to  the  mechanical  difficulty  in  using  the  swollen 

organ,  to  the  pain  on  movement  and  to  the  paralyzing  effect  on  the  nerve 
as  a  result  of  the  action  of  toxins. 

General  S5miptoms. — The  general  or  constitutional  symptoms  vary 
according  to  the  part  involved  and  the  cause  of  the  inflammation.  In 

inflammations  due   to   traumatism,   the  constitutional  symptoms  are  not 
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marked  as  a  result  of  the  local  reaction  per  se,  while  in  inflammation  due  to 

bacterial  invasion  the  general  symptoms  vary  with  the  virulence  or  toxicity 

'of  the  infecting  bacteria.  A  small  circumscribed  area  is  usually  affected,  but, 
by  spreading,  a  whole  organ  or  even  a  large  part  of  the  entire  body  may  be 

involved.  The  general  symptoms  are  the  result  either  of  the  absorption  of 

the  toxins  developed  by  the  bacteria  or  the  absorption  of  the  split  products 

produced  by  decomposition,  as  in  burns.  The  symptoms  of  intoxication  are 

pyrexia  of  a  variable  degree.  In  severe  cases  the  temperature  may  reach 

105°  F.,  but  usually  ranges  around  102°  to  103°  F.  Prostration  may  be  seen 
in  the  severe  cases.  Dry  mouth,  furred  tongue,  sordes  of  the  teeth  and  lips, 

anorexia,  constipation,  various  degrees  of  anuria  and  dry  skin  are  the  usual 

symptoms  which  accompany  the  pyrexia.  The  pulse  is  also  increased  in  rate 

and  in  the  later  stages  may  become  irregular,  weak  and  thready. 

VARIETIES  OF  INFLAMMATION 

Different  terms  are  used,  clinically,  to  distinguish  the  varieties  of 
inflammation. 

Catarrhal  inflammation  is  limited  to  the  mucous  membranes.  These 

become  dry,  reddened  and  have  a  burning  sensation.  As  the  process  con- 
tinues the  dryness  changes  to  a  moist  discharge  or  secretion,  which  mav  con- 

sist of  mucus,  muco-pus  or  pus.  The  mucous  membrane,  as  a  result  of  the 
constant  irritation,  becomes  thickened  permanently. 

Croupous  or  plastic  inflammation  is  characterized  by  a  firm,  false  mem- 
brane formed  by  the  coagulation  of  the  exuded  plasma.  The  fibrin  found  in 

this  membrane  may  become  organized  into  a  connective  tissue  band.  These 

occur  usually  on  the  serous  membranes.  Plastic  inflammation  of  the  mucous 

membrane  is  seen  in  the  form  of  white  flaky  masses  which  are  easily  detached 

without  causing  any  marked  disturbance  of  the  inflamed  area,  i.e.,  follicular 
tonsillitis. 

Diphtheritic  inflammation  is,  strictly  speaking,  one  that  results  from  the 

action  of  the  diphtheria  bacilli.  It  differs  from  the  croupous  membrane  in 

that  it  is  firmly  attached  to  the  under-lying  tissues  and,  if  forcibly  pulled  away, 
leaves  a  bleeding  surface.     It  is  composed  of  fibrin  and  necrosed  tissue. 

Phlegmonous  inflammation  is  a  term  applied  to  an  inflammation  of  the 

connective  tissue  which  leads  to  an  abscess  and  which  has  a  tendency  to 

spread. 

Parenchymatous  and  interstitial  are  two  terms  applied  respectively  to 

inflammation  of  the  glandular  and  connective  tissue  of  organs. 

TREATMENT  OF  ACUTE  INFLAMMATION 

The  local  treatment  of  acute  inflammation  is  b}^  far  the  more  important. 

The  essential  features  consist  in  the  removal  of  the  exciting  cause,  rest  and 
suitable  drainage. 
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LOCAL  TREATMENT  OF  NON-BACTERLAL  INFLAMMATION 

The  method  of  removmg  the  exciting  cause  varies,  of  course,  with  the 

part  affected.  When  due  to  a  foreign  body  or  some  other  irritation,  it  must 
be  removed.  Trade  dermatitis  is  a  form  of  inflammation  due  to  the  con- 

stant application  of  some  chemical,  the  removal  of  which  cures  the  condition 

promptly.  In  the  case  of  sprains,  where  the  exciting  cause  acts  no  longer, 

rest  is  indicated.  Rest,  both  physical  and  physiological,  is  an  essential  part 

of  the  treatment.  Physical  rest  is  secured  by  means  of  splints,  supports  and 

various  mechanical  devices,  while  physiological  rest  is  secured  by  conserving 

the  functions  of  various  glands  and  organs,  as  in  retinitis  by  the  exclusion  of 

light.  The  local  blood-pressure  and  hyperemia  can  be  reduced  in  these  cases 
by  elevating  the  part,  dry  or  wet  cupping,  leeches,  punctures  or  scarification. 

Of  these,  elevation  is  usually  the  most  satisfactory.  Combine  cold  appli- 
cations with  elevation  of  the  part  and  the  pain  will  be  markedly  and 

quickly  relieved.  Emptying  the  veins  by  gravity  reflexly  causes  contrac- 
tion of  the  arteries,  while  cold  acts  on  the  arteriole,  so  that  the  two  features 

applied  simultaneously  will  reduce  the  hyperemia.  This  treatment  should 

be  used  only  in  the  early  stages  for  fear  of  devitalizing  the  parts.  Great 

caution  should  be  exercised  in  the  care  of  elderly  people  by  this  method, 

necrosis  of  the  skin  being  a  frequent  complication.  Cold  may  be  applied  by 

means  of  an  ice  bag,  irrigating  tube  (Leiter's)  or  cloths  taken  directly  from 
the  ice.  The  application  must  be  continuous  and  not  intermittent,  as  the 

alternating  anemia  and  hyperemia  is  deleterious. 

LOCAL  TREATMENT  OF  BACTERIAL  INFLAMMATION 

This  differs  somewhat  from  the  treatment  of  inflammation  mentioned 

above.  Two  problems  present  themselves:  first,  the  destruction  of  the  bac- 
teria; second,  the  elimination  of  their  toxins.  The  removal  of  the  cause  is 

essential.  A  septic  foreign  body  or  a  stitch  left  at  the  bottom  of  a  sinus 
should  be  removed,  while  in  a  carbuncle,  the  slough  can  be  excised.  An 

abscess  or  any  form  of  confined  pus  should  be  promptly  and  efficiently 
drained. 

Rest  is  an  essential  feature  in  the  treatment  of  inflammation  of  bacterial 

origin  as  well  as  in  non-bacterial.  An  immobilizing  dressing,  which  exerts 

no  pressure,  should  be  used.  Suspension  or  elevation  of  the  inflamed  ex- 
tremity is  a  useful  adjunct  and  frequently  will  prevent  an  extension  of  the 

process,  as  the  stasis  is  relieved  and  destruction  of  tissue  delayed  or  prevented. 

Splints  and  other  mechanical  devices  are  used,  but  in  general  it  is  better  to 

confine  one's  self  to  the  simpler  forms  of  immobilizing  dressings.  Frequently, 
all  that  is  necessary  is  to  put  the  patient  to  bed  and  elevate  the  part  without 

applying  splints.  Rest  also  prevents  the  dissemination  of  the  infected  virus 

by  mechanical  means.  In  an  open  wound,  which  has  become  infected,  it  is 
essential  that  the  bacteria  with  their  toxins  be  eliminated.     This  can  be 
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accomplished  by  the  apphcation  of  moist,  hot  dressings,  using  various  solu- 
tions. Sterilized  normal  salt  solution,  two  per  cent,  boric  acid,  one  per  cent, 

picric  acid  and  many  other  mild  antiseptic  solutions  are  recommended. 

Recently,  Royster^  has  used  Wright's  Solution  in  infected  wounds.  This 
solution  has  the  following  formula:  Sodii  citratis  ii  gr.,  Sodii  chloridi  20  gr., 

Aqus  q.s.  ad.  i  fluid  oz.  The  sodium  citrate  dissolves  the  plasma  or  albumin- 
ous substance  which  is  thrown  out  from  the  inflamed  tissues,  while  sodium 

chloride,  by  its  osmotic  action,  keeps  up  a  continuous  flow  of  serum  which 

washes  away  the  wound  products.  In  other  words,  the  sodium  citrate  pre- 
vents coagulation  and  sodium  chloride  produces  irritation.  It  is  applied 

as  any  other  moist  dressing.  The  solution  retards  healing  after  its  work  is 
done  and  it  is  wise  to  discontinue  its  use  after  the  wound  has  ceased  its  dis- 

charge and  granulation  begins  to  appear.  Silver  preparations  in  various 
dilutions  may  also  be  used. 

The  supply  of  healthy  blood  to  the  part  should  be  encouraged  by  the 

application  of  poultices  or  hot  dressings.  Bier's  passive  hyperemia  is  re- 
commended in  many  cases,  but  it  is  to  be  used  cautiously,  as  many  harm- 

ful results  have  been  obtained  by  those  inexperienced  in  its  use.  An  elastic 
bandage  is  tied  around  the  limb  at  a  distance  from  the  inflamed  focus.  It 

should  be  just  tight  enough  to  obstruct  the  venous  return,  without  mate- 
rially affecting  the  arterial  pulse.  It  is  left  on  for  a  period  of  two  to  four 

hours,  removed  for  an  hour  or  so  and  re-applied.  At  first  it  can  be  used 
twenty  out  of  the  twenty-four  hours  and  later  for  shorter  periods.  The 
application  of  the  constrictor  should  relieve  the  pain;  an  increase  indicates 

an  improper  application.  Cupping  glasses,  exhausted  by  suction  pumps,  may 
be  placed  over  the  focus;  the  suction  is  applied  for  five  minutes,  released  for 

one  minute  and  re-applied.  This  may  be  kept  up  for  about  one  hour  a  day. 
The  whole  or  part  of  a  limb  can  be  placed  in  glass  containers  and  the  air  ex- 

hausted, as  in  the  case  of  the  cupping  glasses.  This  treatment  does  not  re- 
move the  necessity  for  early  incisions  of  the  suppurating  area  as  soon  as 

fluctuation  has  occurred.  It  is  also  essential  that  a  fresh  or  mixed  infec- 

tion should  be  prevented.  All  dressings  should  be  applied  under  sterile  con- 
ditions and  the  wound  kept  as  aseptic  as  possible  by  means  of  suitable 

dressings  and  antiseptics. 

Constitutional  Treatment. — ^The  patient  should  be  placed  in  bed  if  the 
inflammation  has  a  tendency  to  become  general.  The  diet  should  consist  of 
easily  assimilated  food,  such  as  milk,  eggs,  toast,  cereals,  custards,  etc. 
Elimination  should  be  active,  cathartics  should  be  regularly  administered 
and  the  skin  kept  open  by  means  of  warm  daily  baths.  Plenty  of  water 
should  be  given  by  mouth  to  keep  the  kidneys  active.  Antitoxic  sera  should 
be  administered  in  suitable  cases  to  neutralize  the  toxins,  antibacterial  sera 
to  kill  the  bacteria  and  vaccines  to  increase  the  resistance.     Modified  toxins 

1  Internat.  J.  Surg.,  191 2,  XXV,  343. 
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can  be  inoculated  to  increase  the  opsonic  index.     This  question  will  be  treated 

more  in  detail  in  a  later  chapter  on  Vaccines  and  Vaccine  Therapy. 

CHRONIC  INFLAMMATION 

As  the  causes  and  manifestations  of  chronic  inflammation  are  essentially 

the  same  as  those  of  acute,  except  that  the  degree  of  reaction  is  less  and  the 

proliferation  of  the  tissues  more  marked,  this  phase  of  chronic  inflammation 

will  not  be  taken  up  in  detail.  The  results  of  chronic  inflammation  vary 

with  the  part  affected.  In  conditions  not  due  to  tuberculosis  or  syphilis, 

the  part  becomes  enlarged  from  the  proliferation  of  connective  tissue  which 

later  may  undergo  fibrosis  or  calcification.  A  bone  may  be  thickened  as  in 

osteitis,  new  bone  formed  as  in  chronic  periosteitis,  glands  enlarged  and  in- 
durated and  the  skin  hypertrophied.  True  suppuration  may  or  may  not 

occur. 

TREATMENT  OF  CHRONIC  INFLAMMATION 

The  same  general  principle?  apply  to  the  treatment  of  chronic  inflamma- 
tion as  were  mentioned  under  acute  inflammation.  The  cause  should  be 

removed  whenever  possible.  Dead  or  diseased  bone,  as  tuberculous  material, 

is  removed,  chronic  abscesses  incised  and  efficient  drainage  instituted.  The 

part  should  be  kept  at  rest.  Counter-irritation  is  an  efficient  means  in  curing 
chronic  inflammation.  Friction  by  the  hand,  the  application  of  a  cantharides 

plaster  causing  blisters,  tincture  of  iodin,  mercurial  ointments  containing 

camphor  and  the  actual  cautery  are  the  principal  means  emplo^-ed  to  produce 

counter-irritation.  Bier's  hyperemia  has  here  a  more  prominent  place  than 
in  the  treatment  of  acute  inflammation.  Chronic  ulcerations  of  the  leg  or 

other  extremities  can  be  efficiently  treated  by  bandaging.  The  elastic  stock- 

ing, Scott's  dressing  and  Unna's  paste  dressing  are  very  useful.  One  must 
not  forget  the  high  importance  which  is  now  placed  on  the  treatment  of 

chronic  inflammation,  non-syphilitic  in  origin,  by  vaccines.  The  stock 
vaccines  are  usually  not  as  efficacious  as  the  autogenous.  The  early  use  of 

vaccines,  before  the  tissues  have  become  greatly  damaged,  is  strongly  advised. 

(Page  80.) 

SUPPURATION 

Definitions. — By  the  term  suppuration  is  meant  the  molecular  necrosis 
and  liquefaction  of  living  tissue.     The  liquefied  material  is  known  as  pus. 

An  abscess  is  a  localized  collection  of  pus  in  a  cavity,  formed  by  the 
disintegration  of  tissues. 

Cellulitis  is  a  term  applied  to  that  condition  in  which  the  pus  burrows 

widely  and  involves  the  cellular  tissues  to  a  greater  or  less  degree.  Suppura- 
tion may  be  situated  on  various  surfaces  of  the  body.  It  is  found  on  the 

mucous  membrane  and  may  be  catarrhal  in  character.     If  located  on  the 
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serous  membrane,  as  in  the  abdominal  cavity  or  pleura,  it  is  known  as 

suppurative  peritonitis  and  empyema  respectively. 
An  ulcer  is  an  open,  suppurating  sore  which  is  produced  by  other  factors 

than  a  wound.  It  is  usually  seen  on  the  free  surface  of  the  body,  but  may 

also  occur  anywhere  in  the  gastro-intestinal  and  urinary  tracts. 

Etiology. — The  cause  of  suppuration  is  bacteria  which  gain  access  either 

through  a  wound  or  through  the  lymph  or  blood-stream.  Suppuration  is 

caused  by  either  the  simple  or  specific  pyogenic  bacteria.  The  simple  pyo- 
genic bacteria  produce  suppuration  without  causing  any  specific  fever. 

The  staphylococci  are  the  most  frequent  organisms  found  in  suppuration. 

Staphylococcus  pyogenes  (Fig.  4)  is  divided  into  three  varieties  known 

as  aureus,  albus  and  citreus,  differing  only  in  the  color  of  their  cultures. 

The  staphylococcus  pyogenes  aureus  will,  therefore,  be  taken  as  a  type. 

This  micro-organism  is  widely  distributed  in  nature, 

being  found  in  the  air,  in  certain  waters,  on  the 
surface  of  the  skin  or  mucous  membranes,  in  the 

alimentary  tract  and  under  the  nails.  It  is  con- 
stantly met  with  in  the  buccal  cavity  and  is  probably 

the  same  micro-organism  as  that  described  by  Biondi 
imder  the  name  of  Micrococcus  Salivarius  Pyogenes 

Aureus.  It  it  also  frequently  found  in  the  pus  of 

furuncles,  osteomyelitis,  abscesses,  in  the  exudates  of 

Fig.  4.^ — Staphylococcus  pleurisy,  pericarditis,  peritonitis  and  in  ulcerative 

fZSa'mS'ivimrn")^  endocarditis.  It  causes  certain  forms  of  rhinitis, 
pharyngitis,  bronchitis  and  broncho-pneumonia. 

At  times  it  passes  into  the  blood  and  produces  pyemia.  It  is  frequently 

associated  with  the  tubercle  bacillus  in  inflammations  of  the  pleura  or  men- 

inges, with  the  pneumococcus  in  pneumonia  and  the  Klebs-Loefiier  bacillus 
in  diphtheria.  It  favors  the  development  of  the  B.  of  Vincent,  the  B.  of 

Influenza  and  spores  in  B.  Qi^dematous.  It  grows  readily  on  culture  media, 

forming  luxuriant  patches  in  the  course  of  a  few  days.  A  peptonizing  fer- 
ment is  given  off  and  gelatine  liquefies.  The  staphylococcus  aureus  is  the 

most  virulent  and  the  albus  the  least.  It  is  a  common  cause  of  boils,  super- 
ficial abscesses,  carbuncles,  peritonitis,  empyema,  osteomyelitis  and  arthritis. 

Most  cases  of  suppuration  appearing  after  operation,  where  the  technic  was 

faulty,  are  due  to  the  staphylococcus  either  alone  or  in  combination  with 
other  bacteria. 

Streptococcus  pyogenes  (Fig.  5),  was  discovered  by  Pasteur  and  Doleris 

in  the  blood  of  cases  of  puerperal  fever.  Besides  this  disease,  it  causes 

many  other  forms  of  suppuration,  as  phlebitis,  empyema,  meningitis,  endo- 
carditis, salpingitis,  otitis,  dermatitis,  osteomyelitis  and  erysipelas.  In  all 

forms  of  pharyngitis,  of  whatever  nature,  the  streptococcus  is  met  with  either 

as  a  dominant  micro-organism  or  as  an  associate.  While  the  streptococcus  is 
found  constantly  in  scarlatina,  it  is  not  considered  the  casual  agent.     Many 
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of  the  complications  seen  in  this  disease  are,  however,  due  to.  it.  This  bac- 
teria is  to  be  dreaded,  as  when  associated  with  certain  pathogenic  micro- 

organisms it  appears  to  increase  the  virulence  of  these  bacteria.  It  has  been 

found  associated  with  the  B.  Influenza,  B.  Typhosus,  B.  Diphtherise,  Pneu- 

mococcus,  B.  Tuberculosis  and  Vincent's  bacillus.  The  streptococcus  is  met 
with  in  healthy  individuals  on  the  surface  of  the  skin,  in  the  mouth,  nose, 
alimentary  tract  and  rarely  in  the  vagina.  It  is  found  in  the  air,  soil  and  well 
water,  but  seems  to  lose  its  virulence  very  rapidly  outside  of  the  body.  The 

multiplicity  of  morbid  processes  caused  by  the  strep- 
tococcus and  its  presence  in  the  human  body  as  a 

saprophyte  has  led  to  much  discussion  of  the  pos- 
sibility of  there  being  more  than  one  species  of  this 

bacteria.  Recently  Rosenow  has  been  able  to  con- 
vert a  typical  streptococcus  into  a  pneumococcus. 

The  streptococcus  forms  chains  and  grows  slowly 
outside  of  the  body.  On  artificial  media  it  forms 

minute,  dot-like  colonies,  does  not  produce  a  pep- 

tonizing ferment  and,  therefore,  gelatine  is  not  lique-  ̂ ^'^-  5- —  Streptococus 
^   A       r,     u^      A  1   .        •/       J  -J  pyogenes    (  X  700).    Leh- faed.     On  blood  agar  plates,  it  produces  a  wide  zone    maim  and  Neumann.) 
of  hemolysis. 

Bacillus  Coli  Communi  (Fig.  6)  is  met  with  normally  in  the  intestinal 
tract  of  man  and  animals,  even  a  few  hours  after  birth.  In  the  intestinal 

tract  of  healthy  persons  it  is  associated  with  at  least  fifty  other  micro-organ- 
isms, mostly  anaerobes.  It  has  been  found  also  in  the  mouth.  It  may 

become    pathogenic   and  produce  a  secondary  infection  in  typhoid  fever. 

i- 
--'    r 

•    1. 

VA'."^
 

/ 

^ r 

)r'. 

"4 

< 

7' 
'^ 

\ 

<€ 

/  " \/ 

<_> 

t:    \- 
Fig.  6.- 

-Bacillus  coli communis. (DaCosia.) 

colitis  and  cholera.  It  causes  acute  peritonitis,  cystitis  and  abdominal  sup- 
puration. It  has  been  found  in  gall-stones  and  may  produce  cholangitis 

and  cholecystitis.  Infections  with  this  organism  are  easily  recognized  by  the 

characteristic  fecal  odor.  It  is  a  short,  motile  bacillus,  non-spore  forming 
and  Gram  negative.     It  grows  easily  on  culture  media,  best  in  the  presence 
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of  oxygen,  and  contains  no  peptonizing  enzyme.  It  breaks  down  proteids, 
forming  indol  with  its  allied  bodies  and  gases  of  a  fetid  odor.  It  is  to  be 

distinguished  from  the  typhoid  bacillus  by  its  action  on  various  sugars 

B.  Coli  produces  both  acid  and  gas.  Its  virulence  increases  in  the  presence 

of  any  pathological  condition. 

Bacillus  Pyocyaneus  grows  in  wound  surfaces,  producing  a  greenish- 
blue  pus.  It  is  comparatively  rare  and,  when  found  in  superficial  wounds, 

its  toxic  action  is  only  slight.  It  sometimes  gives  rise  to  a  general 

infection,  in  which  case  its  virulence  may  be  very  great.  It  is  also  found  in 

indolent  suppuration,  especially  in  older  individuals.  It  is  the  bacteria 

commonly  seen  in  burns  and  bone  infection. 

SPECIFIC  PYOGENIC  BACTERIA 

These  bacteria  produce  a  well  marked  speciiic  disease  and  occasionally 

cause  local  suppurative  processes. 

The  pneumococcus  (Fig.  7)  causes  lobar  pneumonia  and  a  large  number 

of  complications,  as  empyema  (common),  peritonitis,  arthritis   and   osteo- 

Fig.   7. — Pneumococcus,  showing  capsule,  from  pleuritic  fluid  of  infected  rabbit,  stained 
by  second  method  of  Hiss.     (MacNeal.) 

myelitis  (rare).  It  is  frequently  found  in  the  saliva  and  habitually  in  the 

mucus  from  the  tonsils  of  healthy  persons,  in  whom  it  appears  as  an  inoffensive 

parasite.  If,  however,  the  individual's  resistance  is  lowered  from  any  cause, 
pneumonia  may  set  in.  The  pneumococcus  is  always  found  in  the  lungs 

in  lobar  pneumonia,  either  alone  or  associated  with  the  streptococcus, 

staphylococcus  or  B.  Friedlander.  The  sputum  of  pneumonic  cases  contains 

a  pure  culture  early  in  the  course  of  the  disease.  Pneumococcus  is  found 

also  in  the  blood.  Pus  produced  by  this  organism  is  greenish,  thick,  viscid 

and  very  rich  in  cellular  elements.     The  pneumococcus  grows  easily  on  all 
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culture  media.  On  blood  agar  plates  it  forms  greenish  colonies  and  produces 

no  hemolysis.  Under  the  microscope  it  is  found  as  a  diplococcus  and,  suit- 
ably stained,  shows  a  capsule. 

Bacillus  Typhosus,  (Fig.  8)  besides  causing  the  usual  pathological  lesions 
of  typhoid  fever,  may  cause  bone  suppurations,  periosteitis,  cholecystitis,  local 

peritonitis,  pharyngitis,  rhino-pharyngitis,  adenitis,  pleurisy,  pericarditis  and 
pneumonia.  The  organism  may  be  latent  for  many  years  after  an  attack  of 
typhoid  fever  without  producing  any  effect  and  then  be  found  in  the  pus  of 
some  abscess.  The  B.  Typhosus  grows  readily  on  artificial  media  and  is  a 
long  bacillus  with  many  fiagellse,  making  it  very  active.  It  is  a  Gram 
negative,  slender  rod.     It  produces  an  alkaline  reaction  with  litmus  milk. 

The  gonococcus  frequently  causes  suppuration,  especially  in  joints.  This 
bacterium  will  be  taken  up  more  in  detail  under  the  head  of  Gonorrhea, 

page  48. 

Fig.  8. — Bacillus  typhosus.     Pure  culture  containing  a  few  irregular  forms.     {Coplin.) 

B.  Tuberculosis.     For  a  description  of  this  bacillus  see  page  66. 
In  a  large  number  of  cases,  a  pure  culture  of  any  of  the  above  bacteria 

can  be  obtained  from  the  suppurating  area  when  it  is  first  opened.  Later, 
a  number  of  other  organisms  may  gain  access,  especially  the  staphylococcus 

albus  or  aureus.  In  suppurations  occurring  on  skin  surfaces,  mixed  in- 
fections— infection  due  to  two  or  more  organisms — are  very  common.  As> 

lesions  due  to  mixed  infections  heal  less  readily  than  those  due  to  one 
organism,  manipulation  of  any  kind  should  be  done  under  aseptic  conditions, 
especial  care  being  taken  with  dressings. 

ACUTE  ABSCESS 

As  was  previously  stated,  an  acute  abscess  is  a  localized  collection  of 
pus  in  the  tissues.  It  is  very  seldom  that  an  acute  abscess  is  seen  in  the 

human  being  as  a  result  of  chemical  irritation.  It  may  be  said  that  suppura- 
tion here  is  due  to  bacteria.     The  absence  of  bacteria  in  the  pus  of  abscesses 
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occurring  in  the  abdominal  cavity,  as  in  pyosalpinx,  is  not  evidence  that  bac- 
teria were  not  formerly  there.  Pus  in  the  abdominal  cavity  has  a  tendency 

to  become  sterile  after  the  acute  stage  has  passed.  An  abscess  may  be  caused 
by  bacteria  from  within  or  without  the  body.  The  latter  method  is  the  more 
usual.  The  conditions  that  are  favorable  for  the  onset  of  an  acute  abscess 
are: 

1.  Lowered  resistance  of  the  individual  due  to  excesses  or  disease. 

2.  Some  source  of  infection  existing  in  the  oral  cavity  or  some  external 
contamination. 

3.  A  local  area  of  lowered  resistance  may  exist  and  an  abscess  develop  due 
to  an  injury,  exposure  or  some  other  cause. 

Definitions. — A  number  of  names  are  applied  to  different  varieties  of 
abscesses. 

Follicular,  involving  a  follicle;  psoas,  traveling  in  the  psoas  sheath; 

peritonsillar,  around  or  above  the  tonsil;  dento-alveolar,  at  the  apex  of  a  tooth 
root;  thecal,  involving  a  tendon  sheath;  bursal,  brain,  pulmonary,  etc.  Ac- 

cording to  the  duration  an  abscess  may  be  acute  or  chronic. 
It  is  called  circumscribed,  when  isolated  by  granulation  tissue;  diffuse, 

when  infiltrating  the  tissues;  gravitating,  wandering  or  hypostatic,  when  trav- 
eling from  one  point  to  another;  gangrenous,  when  the  surrounding  parts 

become  necrotic;  emphysematous,  when  containing  gas;  fecal,  when  communi- 
cating with  the  bowels;  pyemic,  metastatic,  embolic,  multiple  or  miliary,  when 

due  to  septic  emboli;  superficial  when  above  the  deep  fascia;  and  deep,  when 
below  it. 

Histology  of  an  Abscess. — After  the  bacteria  gain  access  to  the  tissues  and 
their  growth  has  proceeded  sufficiently,  they  set  up  an  inflammation  and  the 

tissues  show  all  the  signs  of  an  acute  inflammatory  condition  ending  in  coagu- 
lation necrosis.  As  a  result  of  this  inflammatory  change,  the  toxins  are 

enabled  to  act  on  the  surrounding  tissue,  lowering  the  resistance.  In  this 
stage  there  are  two  well  defined  zones.  In  the  center  or  necrotic  area,  the 
tissue  cells  have  lost  their  staining  qualities  and  the  bacteria  are  found 

(Fig.  9)- 

Outside  of  this  area  is  seen  the  acute  inflammation.  Here  polymorphonu- 
clear leucocytes  are  found  in  large  numbers.  Both  these  areas  are  closely  re- 
lated and  attached  to  one  another  and  the  healthy  tissues.  In  the  second 

stage,  or  the  fully  matured  abscess,  the  central  portion  becomes  liquid  and  we 

have  what  is  commonly  known  as  pus.  The  liquefaction  is  due,  to  some  ex- 
tent, to  the  peptonizing  enzyme  liberated  by  the  bacteria  and  by  the  decompo- 

sition of  the  leucocytes.  In  addition  to  the  two  areas  mentioned  above,  we 
now  have  an  area  of  thrombosis  with  round  cell  infiltration  external  to  the 

wall  formed  by  the  polymorphonuclear  leucocytes.  External  to  this  throm- 
bosis there  is  an  area  of  hyperemia  and  exudation.  Many  of  the  leucocytes  now 

seen  in  the  pus  are  dead,  killed  by  the  action  of  the  toxins.  Some  of  them 
may  contain  bacteria.     The  pus  contains  85  per  cent,  water,  is  opaque  white 
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or  yellow  color,  alkaline  in  reaction  and  the  liquid  portion  consists  of  a  solu- 
tion of  peptones,  while  the  solid  part  is  made  up  of  living  and  dead  leucocytes, 

bacteria  and  the  debris  of  partially  digested  tissue  cells.  The  abscess  may  at 

first  extend  rapidly,  but  after  twenty-four  to  forty-eight  hours  it  becomes 
more  or  less  confined,  due  to  the  local  resistance  set  up  by  the  body.  In  the 

healing  abscess,  the  cavity  is  lined  by  granulation  tissue  which  has  a  pink-red, 

velvety  appearance,  studded  here  and  there  with  bright  red,  pin-point  spots. 

These  are  the  new  blood-vessels.  Bacteria  are  absent,  dead  or  present  in 
very  small  numbers. 

Abscesses  in  soft  tissue  spread  equally  in  all  directions,  while  those  in  firmer 

tissue,  when  over  a  bone  or  surrounded  by  tough  fascia,  spread  unequally. 

Gravity  plays  a  part  in  influencing  the  direction  of  pus,  causing  it  to  flow 

downward.  As  a  rule,  pus  will  follow  the  line  of  least  resistance,  burrowing 

along  the  planes  of  fascia  until  it  reaches  the  skin, 

alimentary  tract,  abdominal  or  other  cavity, 

where  it  'points.'  With  the  escape  of  bacteria 
and  pus  from  an  abscess,  the  destructive  action 

on  the  tissues  ceases  to  a  great  extent  and  healing 

takes  place  rapidly.  In  cases  where  the  body 

resistance  is  sufficiently  developed  to  inhibit  bac- 
terial growth,  the  pus  may  become  absorbed  and 

the  cavity  obliterated  or  the  fluid  portion  be  ab- 
sorbed and  the  solid  part  remain  as  a  cheesy, 

structureless  mass. 

Signs  and  Symptoms. — The  general  signs  are 
those  of  a  bacterial  infection,  starting  with  a  rigor 

or  chilly  sensation,  a  rapid  rise  in  temperature  and 

occasionally  vomiting,  depending  upon  the  location  of  the  abscess  and 

the  age  of  the  individual.  In  children,  vomiting  is  more  often  the  rule.  A 

leucocytosis  is  almost  invariably  present  and  may  reach  as  high  as  100,000 

per  cm.  The  usual  range  is  10  to  20,000.  x\fter  this  stage  has  lasted  some 

time,  there  is  a  rapid  fall  in  temperature  with  profuse  perspiration  and  the 

patient  is  more  or  less  exhausted.  The  temperature  is  an  irregular  one, 

dropping  to  normal  and  rising  as  high  as  103-4°  F.  The  local  signs  of  abscess 
are  the  more  important.  The  inflamed  area  is  hot,  painful,  reddened  and 

swollen.  The  swelling  at  first  is  hard  and  brawny,  later  becoming  more  or 

less  fluctuating,  depending  upon  the  formation  of  pus.  With  the  formation 

of  pus,  the  pain  is  throbbing  in  character  and  more  intense.  The  pain 

depends  on  several  factors,  the  principal  ones  being  the  density  of  the  tissue 

affected,  the  nerve  supply  to  the  part  and  the  firmness  of  the  tissue  beneath 

the  abscess.  The  pain  may  be  referred  to  some  distant  part,  due  to  pressure 

irritation  of  nerves.  Pressure  may  also  produce  thrombosis  or  rupture  of  an 

arterial  wall  by  sloughing,  leading  to  hemorrhage  which  may  be  fatal. 

Fig.  g.- — Diagram  illus- 
trating zones  in  spreading 

(upper  half)  and  healing  ab- 
scess (lower  half).  {Stewart's Surgery.) 
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Treatment. — An  abscess  will  sooner  or  later  'point'  or  open,  if  no  treat- 
ment is  instituted.  Some  slight  pressure,  jar  or  injury  may  be  necessary  to 

produce  the  actual  opening,  but  it  usually  ruptures  by  causing  necrosis  of  the 
tissue  immediately  about  it  by  its  pressure  or  toxic  action.  In  the  early 
stages,  when  suppuration  is  doubtful,  an  abscess  should  be  treated  as  was 
recommended  in  acute  inflammation.  When  pus  is  clearly  indicated,  prompt 
and  efficient  drainage  should  be  instituted.  An  incision  should  be  made  in 
all  abscesses  occurring  on  the  exposed  portions  of  the  body,  except  around 
the  face,  opening  all  secondary  cavities.  The  most  dependent  portion  of  the 
abscess  should  be  opened  and  drainage  take  place  from  there.  In  abscesses 
about  the  face,  drainage  can  be  made  through  the  mouth  and  disfiguration 
thus  avoided.  In  large  abscesses,  two  or  more  openings  may  be  necessary 
to  procure  the  proper  drainage.  The  pus  should  be  gently  irrigated  or 
swabbed  out  with  some  very  mild  antiseptic  solution.  Tincture  of  iodin 
has  proven  very  efficient  and  is  now  used  in  most  of  the  hospitals  in  Chicago. 

The  wall  of  the  abscess  should  not  be  scraped  because  of  the  danger  of  carry- 
ing bacteria  beyond  the  protective  zone  formed  by  the  leucocytes.  Fresh 

tissue  would  thus  become  infected.  Rubber  tubes,  surrounded  by  strips  of 
plain  or  iodoform  gauze,  gutta  percha  drains  or  plain  gauze  may  be  inserted 

to  keep  the  incision  open  and  to  hasten  drainage.  On  top  of  this,  anti- 
septic dressings  should  be  applied,  using  normal  salt  solution,  boric  acid 

or  Wright's  solution.  These  can  be  put  on  either  hot  or  cold,  but  hot  fomen- 
tations usually  produce  better  results.  Passive  hyperemia  may  be  induced, 

as  mentioned  under  acute  inflammation.  The  fomentation  should  be  con- 

tinued until  such  time  as  the  pus  ceases  to  form  or  the  parts  show  a  tend- 
ency to  macerate.  The  pain  is  relieved  by  hot  applications  and  almost 

entirely  removed  when  the  pus  is  evacuated.  The  hot  dressings  are  dis- 
continued when  the  pus  ceases  to  flow  or  becomes  small  in  amount.  It  is 

seldom  necessary  to  apply  them  for  more  than  three  days. 
All  work  shouldbe  done  under  aseptic  precautions,  because  a  mixed  infection 

can  be  readily  set  up  in  place  of  a  simple  one.  Any  sloughs,  dead  or  diseased 
bone,  which  is  easily  separable,  should  be  removed.  If,  after  careful  treatment, 
the  discharge  of  pus  does  not  stop,  several  factors  may  be  the  cause.  The 
opening  may  be  too  small,  a  recess,  dead  bone  or  other  unabsorbable  material 
may  have  been  overlooked,  a  mixed  infection  may  have  occurred,  the  part 

not  kept  at  rest,  or  the  patient's  resistance  may  be  so  low  that  repair  is  difii- 
cult.  In  the  treatment  of  this  condition,  the  opening  should  be  enlarged,  the 
recess  opened  and  drained  and  the  general  resistance  raised. 

Hydrogen  peroxide  is  contra- indicated  in  the  treatment  of  abscess.  The 
liberation  of  oxygen  causes  extreme  pressure  upon  the  walls  of  the  abscess 

and  pathogenic  micro-organisms  are  thus  forced  into  the  surrounding  tissues, 
far  beyond  the  area  of  infection.  Besides,  the  pressure  causes  extreme  pain. 
Hydrogen  peroxide  is  an  agent  which  may  cause  a  great  deal  of  harm  when 
improperly  used. 
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CHRONIC  ABSCESSES 

Definition  and  Pathology.— A  chronic  abscess  is  a  coHection  of  pus  without 
the  signs  of  acute  inflammation.  It  is  known  also  as  a  cold  abscess.  It 

is  usually  caused  by  the  tubercle  bacillus.  Other  bacteria,  such  as  the 

pyogenic  cocci,  may  give  rise  to  an  abscess,  the  organisms  dying,  becoming 
latent  or  the  virulence  reduced.  This  is  rare.  Most  chronic  abscesses  are 

associated  with  bone,  joint  or  lymphatic  disease.  They  develop  slowly, 

spreading  along  the  lines  of  the  areolar  tissue,  being  guided  by  fascial 

planes  or  sheaths  of  blood-vessels  or  nerves.  The  wall  is  usually  thick, 
well-defined  and  lined  by  granulation  tissue  which  contains  tubercle  bacilli 

and  giant  cells.  A  dense  layer  of  fibro-cicatricial  tissue  is  found  outside 
the  granulations.  The  contents  of  the  abscess  is  made  up  of  pus,  curdy  in 

character,  composed  of  fatty  debris,  degenerated  cells  and  cholesterin  crys- 
tals. Tubercle  bacilli  can  rarely  be  isolated.  The  pus,  however,  will 

usually  give  rise  to  tuberculosis  if  injected  into  laboratory  animals. 

S3nnptoms. — -The  symptoms  of  a  chronic  tuberculous  abscess  do  not  vary 
from  a  chronic  abscess  due  to  pyogenic  bacteria.  The  swelhng  is  of  slow 

growth,  and  the  surrounding  area  presents  a  pale  appearance.  There  is  little 

heat,  no  redness  nor  tenderness.  It  usually  follows  an  acute  attack.  The 

signs  and  symptoms  present  in  tuberculous  abscess  will  be  taken  up  in  the 

chapter  on  Tuberculosis  (page  68). 

Treatment.— In  the  treatment  of  chronic  abscesses,  due  to  pyogenic 
bacteria,  the  contents  should  be  evacuated  under  rigid  asepsis  and  the 

sac  should  be  removed  if  possible.  The  treatment  of  abscesses  due  to 

the  tubercle  bacilli  will  be  taken  up  later  in  the  chapter  on  Tuberculosis 

(page  72). 

SAPREMIA 

Sapremia  is  a  term  used  to  designate  a  condition  produced  by  the  ab- 
sorption of  the  toxins  caused  by  the  action  of  saprophytic  bacteria.  It 

was  formerly  confounded  with  septicemia  and,  although  the  pathological 

picture  is  entirely  different,  it  is  even  now  frequently  difficult  to  distinguish 

between  the  two  clinically.  The  presence  of  dead  material  is  essential. 

This  may  be  a  putrid  blood-clot  in  the  deep  recesses  of  a  wound,  decom- 
posed placental  tissue  in  the  uterus,  a  gangrenous  limb  or  strangulated  gut 

in  a  hernia.  The  bacteria  do  not  enter  the  blood-stream,  the  toxins  only 
being  absorbed. 

Sjmiptoms. — The  more  toxins  absorbed  the  greater  the  severity  of  the 
symptoms.  They  may  begin  with  chills,  a  rapid  rise  in  temperature,  reaching 

104°  F.,  or  the  temperature  may  remain  subnormal  in  very  severe  cases.  An- 
orexia, headache  and  prostration  may  be  seen.  After  the  initial  symptoms, 

the  whole  system  is  overwhelmed  and  the  patient  may  go  into  delirium, 

stupor  or  coma.     Then  the  circulation  is  profoundly  affected,   the  pulse 
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becoming  weak  and  rapid,  the  body  surface  cold,  the  skin  covered  with  a 
clammy  sweat,  pale  and  cyanotic.  The  face  will  have  a  dull,  apathetic  look. 
The  onset  may  be  so  rapid  and  severe  as  to  resemble  shock,  death  taking 
place  soon.  Vomiting,  diarrhea,  dyspnoea  due  to  pulmonary  edema,  and 
albuminuria  may  occur,  depending  on  the  organ  most  affected  by  the  toxin. 

If  the  amount  of  putrid  material  be  small,  the  process  is  self-limiting.  There 
is  a  foul  smelling  discharge  from  the  infected  wound. 

Diagnosis. — In  the  diagnosis  of  this  condition,  one  must  take  into  con- 
sideration the  history  of  the  case  and  the  local  findings.  The  presence  of 

pus  producing  bacteria  must  be  eliminated.  The  signs  of  putrefaction  must 
be  present.  These  are  a  putrid,  foul  or  a  disagreeable  odor  emanating  from 

the  wound  if  it  has  an  external  opening  and  a  watery  or  blood-stained, 
foul-smelling  discharge.  The  removal  of  the  dead  material  alleviates  the 
symptoms  and  clears  up  the  diagnosis.  Septicemia,  pyemia,  shock,  collapse 
and  various  comas  come  in  question  in  the  diagnosis. 

Treatment. — The  treatment  consists  in  the  prompt  removal  of  the  dead 
material.  This,  of  course,  varies  with  the  part  affected..  The  proper  pro- 

cedure is  the  prompt  removal  of  the  necrotic  tissue.  The  headache,  coma, 
etc.  should  be  treated  symptomatically.  Normal  salt  solution  (dram  i  to 
the  pint)  given  either  intravenously,  subcutaneously  or  rectally  dilutes  and 
removes  the  toxins.  When  given  per  rectum,  5vi  of  normal  salt  solution 
may  be  injected  through  the  rectal  tube  every  four  hours,  or  it  may  be  given 
continuously  by  means  of  the  Murphy  drop  method.  When  administered 
subcutaneously,  great  caution  must  be  used  to  do  it  under  strict  asepsis. 

The  normal  salt  solution  is  warmed  to  a  temperature  approximating  ioo°  F., 
placed  in  an  irrigator  which  has  been  sterilized  and  elevated  about  four 

feet  above  the  patient.  A  sterile  rubber  tube  terminating  in  two  open- 
ings by  means  of  a  Y-shaped  glass  cannula  is  attached  to  the  irrigator. 

To  each  of  the  branches  of  the  Y  a  long,  hypodermic  needle.  No.  20 
gauge,  is  connected  by  means  of  sterile  rubber  tubing.  These  needles 
are  inserted  under  the  breasts  in  the  loose  areolar  tissue,  after  the  air 
has  been  completely  forced  out  of  them.  The  skin  should  be  thoroughly 
and  aseptically  prepared  before  the  needles  are  inserted.  Then  the 
normal  salt  solution  is  allowed  to  run  and,  by  means  of  gentle  massage  and 
changing  the  needle  from  side  to  side,  the  fluid  is  evenly  distributed  under 
the  breast.  Great  care  should  be  exercised  in  not  permitting  the  skin 
to  become  unduly  stretched,  as  gangrene  can  be  produced.  From  1000  to 
3000  cc.  of  normal  salt  solution  can  be  injected  at  one  time.  From  20  to  90 
minutes  should  be  taken  in  this  process,  depending  upon  the  amount  of  fluid 
injected  and  the  absorbability  of  the  tissues. 

In  the  intravenous  method,  emphasis  must  be  laid  upon  the  technic 
employed  because  of  the  danger  of  causing  a  local  infection  followed  by 
thrombosis  in  the  veins.  An  apparatus  is  set  up  similar  to  that  mentioned  in 

the  subcutaneous  method,  except  that  there  is  no  Y-shaped  tube.     The  needle 
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can  be  plunged  into  the  vein  directly  through  the  skin  or  the  vein  can 

be  dissected  out  and  the  needle  inserted.  In  either  method  a  tourniquet 

is  applied  to  the  arm  above  the  elbow  in  such  a  manner  that  venous 

return  is  inhibited,  but  the  arterial  supply  is  not  affected.  This 
causes  the  veins  to  stand  out.  The  skin  over  the  median  basillic  vein 

is  thoroughly  sterilized  by  means  of  soap  and  water,  alcohol,  bichloride  of 

mercury  or  other  antiseptic  solutions,  except  tincture  of  iodin  (which  ob- 
scures the  outline  of  the  vein).  In  the  first  method  mentioned,  the  needle 

is  inserted  diagonally  under  the  skin,  over  the  vein  and  plunged  into  the  vein 

with  its  point  directed  in  the  path  of  the  blood-stream.  If  a  small  piece  of 
glass  tubing  has  been  inserted  close  to  the  end  of  the  rubber  tubing,  blood 

will  be  seen  backing  up  into  the  tube  as  soon  as  the  needle  has  entered  the 

vein.  The  tourniquet  is  then  removed,  the  normal  salt  solution  turned  on 

and  allowed  to  flow  slowly  into  the  vein.  A  rate  of  not  over  500  cc.  in  thirty 

minutes  should  be  maintained.  It  is  usually  necessary  to  inject  only  1000 

to  200c  cc.  at  one  sitting.  After  the  requisite  amount  of  salt  solution  has 

been  injected,  the  needle  should  be  pulled  out  quickly  while  the  salt  solution 

is  still  running  through  it.  If  the  operation  has  been  carefully  done,  no  hema- 
toma will  form  as  the  small  opening  in  the  vein  will  close  tightly. 

SEPTICEMIA 

Septicemia  is  that  form  of  infection  in  which  the  living  pus  bacteria  exist 

and  multiply  in  the  blood.  It  is  an  acute,  general  infection.  The  bacteria 

may  exist  in  small  numbers.  In  septicemia  and  pyemia  the  streptococcus 

pyogenes  is  the  most  frequent  micro-organism  found.  It  occurs  in  more  than 
fifty  per  cent,  of  the  cases,  also  in  nearly  all  cases  of  puerperal  origin  and  most 

of  those  of  ulcerative  endocarditis.  The  following  bacteria  in  the  order 

named  are  next  in  frequency:  the  pneumococcus,  staphylococcus,  B.  Coli, 

B.  CEdematous  maligni,  B.  Pyocyaneus  and  the  gonococcus.  The  predis- 

posing causes  of  septicemia  are  high  virulence  of  the  bacteria,  lowered  re- 
sistance of  the  patient  and  a  large,  lacerated  wound  area.  Direct  inoculation 

through  small  lesions,  such  as  those  obtained  from  postmortem  wounds  or 

scratches  from  infected  pins,  needles  or  other  instruments  is  followed  very 

frequently  by  septicemia.  Occasionally  infected  lesions  in  the  mouth  may 

result  in  septicemia. 

Symptoms  vary  with  the  degree  of  virulence  of  the  bacteria,  the  resistance 

of  the  patient  and  the  course  pursued.  Usually  there  is  a  wound  or  inflam- 
matory focus  which  can  be  seen  or  located  by  the  pain  present.  In  some 

cases,  however,  no  such  point  of  origin  can  be  found  and  w^e  are  aware  that 
the  patient  is  suffering  from  septicemia  only  by  the  intense  constitutional 

symptoms  which  suddenly  become  apparent.  Again,  at  the  site  of  inocula- 
tion there  may  be  noticed  only  slight  tenderness  and  redness,  a  few  faint  red 

streaks  marking  the  course  of  the  lymphatic  vessels,  a  slight  swelling  and 
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tenderness  of  the  lymphatic  glands  in  the  axilla,  groin  or  other  portions  of 
the  body. 

General  symptoms  present  themselves  within  a  very  short  time  after 

inoculation.  A  distinct  and  severe  chill  is  followed  by  rapid  rise  of  tempera- 

ture reaching  104°  or  105°  F,  In  the  course  of  twenty-four  hours,  the  general 
condition  of  the  patient  grows  worse  rapidly.  Headache  is  present,  malaise, 
anorexia  and  a  dry  and  brown  tongue  soon  appear.  The  pulse  is  quick  and 
feeble,  the  heart  sounds  weak  and  the  heart  itself  may  be  dilated.  The  skin 
becomes  icteric.  The  patient  rapidly  becomes  worse,  going  into  a  delirium 
or  coma,  blood  and  albumen  being  found  in  the  urine.  Blood  stained  diarrhea 

and  petechiae  in  the  skin  are  significant  of  the  extreme  virulence  of  the  infec- 
tion. All  these  symptoms  may  occur  without  any  appreciable  local  find- 

ings, in  which  case  the  lymphatics  have  failed  to  furnish  an  efficient  barrier 
to  the  rapid  dissemination  of  the  bacteria.  In  moderately  severe  cases  the 
patient  succumbs  in  from  five  to  seven  days. 

Diagnosis. — The  diagnosis  of  septicemia  depends  upon  the  severe  and 
rapid  constitutional  symptoms  together  with  finding  bacteria  in  the  blood. 

A  blood-culture  should  be  made  early.  Great  care  should  be  taken  to  dis- 

infect the  patient's  skin  at  the  place  where  the  blood  is  to  be  withdrawn, 
usually  the  median  basillic  vein.  A  hypodermic  needle,  20  G.,  thoroughly 
sterilized  and  attached  to  a  20  cc.  sterile  aspirating  syringe,  is  plunged 
through  the  skin  directly  over  the  vein,  inserted  into  the  vein  and  the  blood 
withdrawn.  One  cc.  of  this  blood  is  added  to  100  cc.  of  broth  or  other  fluid 

culture  medium;' to  another  100  cc,  5  cc.  of  the  blood  is  added.  Three  or  four 
of  these  flasks  can  be  prepared  and  placed  in  the  incubator.  The  bacteria 
can  be  identified  by  the  ordinary  methods.  Sapremia  is  differentiated  by 

the  character  of  the  secretions  and  the  evident  local  reaction.  Septic  trau- 
matic fever  or  toxemia,  due  to  wound  infection,  often  causes  considerable 

difficulty  in  differentiating  septicemia.  If  the  wound  of  septic  traumatic 
fever  be  opened,  freely  drained  and  the  constitutional  symptoms  immediately 
clear  up,  the  diagnosis  is  made.  It  is  differentiated  from  pyemia  by  the  fact 

that  the  temperature  is  a  continuous  one,  with  some  remission  but  no  inter- 
mission.    Also,  the  absence  of  secondary  or  metastatic  abscesses. 

Treatment. — -Great  emphasis  must  be  placed  on  the  prompt,  thorough 
and  active  treatment  of  the  local  lesion.  Neglect  of  this  for  a  few  hours 
may  mean  the  death  of  the  patient.  The  local  focus  of  inflammation 
should  be  thoroughly  incised  so  that  free  drainage  is  established  at  once. 
After  the  focus  has  been  opened,  copious,  large,  hot  moist  dressing  should 
be  applied  every  few  minutes.  Vigorous  treatment  early  in  the  disease 
is  essential  to  save  the  life  of  the  patient.  Procrastination  has  no  place 
in  this  condition.  Saline  infusions,  as  recommended  under  sapremia,  are 
extremely  useful.  Antistreptococcus  serum  in  doses  of  30  cc.  twice  a  day 
may  be  administered.  Vaccine  treatment  has  been  successful  in  some  cases, 
but,  owing  to  the  fact  that  it  is  almost  impossible  to  make  an  autogenous 
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vaccine  before  the  patient  dies,  it  has  not  had  sufficient  trials.  Attention 

should  be  paid  to  the  diet,  and  later,  after  the  infection  has  subsided,  tonics 
and  stimulants  can  be  instituted. 

PYEMIA 

Pyemia  is  a  septic  infection  caused  by  the  diffusion  of  infected  emboli 

throughout  the  circulation.  It  is  characterized  by  fever  of  an  intermittent 

type.  The  streptococcus  is  the  commonest  cause  of  this  disease.  B.  Coli, 

B.  Pyocyaneus,  Staphylococcus,  Pneumococcus  and  B.  Typhosus  come  next 

in  order.     They  are,  however,  rather  uncommon. 

Etiology. — Any  condition  tending  to  form  infected  emboli,  which  later 
become  detached  and  thrown  into  the  circulation,  will  cause  pyemia.  Most 

emboli  are  formed  in  veins  due  to  the  disintegration  of  a  thrombus,  such  as  is 

seen  in  infected  phlebitis  and  osteomyelitis.  In  infective  endocarditis,  some 

of  the  vegetations  may  be  detached  and  thrown  into  the  circulation.  Middle 

ear  disease  or  puerperal  infection  may  lead  to  this  condition  through  throm- 
bosis of  the  lateral  sinus  or  the  blood  stasis  in  the  uterus.  Any  septic  focus 

which  forms  in  any  portion  of  the  body  may  lead  to  thrombus  formation  and 

cause  pyemia. 

Pathology. — Through  the  action  of  the  bacteria  on  the  blood  at  the  point 
of  inoculation  coagulation  takes  place.  This  clot  becomes  infected,  a  portion 

of  it  is  broken  off  and  thrown  into  the  general  circulation.  It  is  carried  to  the 

heart,  passing  through  it  as  a  rule,  or,  if  not,  becomes  caught  in  the  coronary 

artery  when  it  usually  causes  immediate  death.  If,  however,  it  passes 

through  the  heart  safely,  it  may  become  lodged  in  some  of  the  capillaries  in 

the  lungs.  If  the  lesser  circulation  is  safely  traversed,  the  kidneys,  brain, 

liver,  spleen,  large  joints  and  other  portions  of  the  body,  in  the  order  named, 

may  become  the  seat  of  an  embolic  abscess.  In  portal  pyemia,  the  liver  suf- 
fers first  and  naturally  the  most.  As  soon  as  the  infected  embolus  becomes 

fixed  in  any  region,  a  thrombus  is  formed  upon  it  and  the  bacteria  multiply 

rapidly.  They  pass  through  the  vessel  wall,  causing  inflammation  in  the 

surrounding  tissues,  which  may  or  may  not  end  in  suppuration.  Emboli 

in  the  lung  are  lodged  near  the  surface  on  the  posterior  border;  usually  more 

than  one  abscess  is  formed.  They  are  small  and  physical  signs  are  rarely 

found.  Infarcts  are  formed  at  the  point  of  infection.  These  occur  as  wedge- 
shaped  hemorrhagic  areas  with  the  base  directed  toward  the  periphery. 

These  infarcts  are  at  first  reddish  in  color,  but  with  the  formation  of  pus 

become  grayish-yellow.  Some  degree  of  septicemia  usually  co-exists.  In 
acute  pyemia,  there  is  usually  marked  septicemia  and  death  occurs  before 

the  emboli  have  an  opportunity  to  form  abscesses  of  any  size,  while  in  chronic 

pyemia  there  is  no  septicemia  and  the  abscesses  attain  a  large  size.  There 

may  be  several  crops  of  abscesses  formed  in  the  latter  condition.  They  are 

more  often  seen  in  the  bones  or  joints. 
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S3ntnptoms. — All  the  symptoms,  which  are  found  in  sapremia  or  septicemia, 

may  be  seen  in  pyemia.  During  the  course  of  a  septic  temperature,  the  pa- 
tient develops  a  severe  rigor  which  is  repeated  at  irregular  intervals,  varying 

from  twenty-four  to  forth-eight  hours,  much  like  that  seen  in  malaria. 
Dyspnea,  cyanosis  and  sweating  are  seen  after  each  rigor.  The  temperature 

shoots  up  rapidly,  reaching  104°  to  106°  F.,  is  intermittent  in  character 
and  accompanies  the  rigor.  Between  the  chills  the  temperature  may  fall  to 

normal  or,  at  least,  as  low  as  100°  F.  The  skin  is  hot,  the  breath  foul,  pulse 
weak  and  soft,  body  excretions  scanty  and  the  tongue  red  with  prominent 

papillae,  later  becoming  dry  and  brownish.  Delirium  may  be  seen  at  night, 

rarely  coma.  Local  infarcts  and  abscesses  make  their  appearance,  usually 

about  the  end  of  the  first  week.  Those  in  the  viscera  are  small  and  their  ap- 

pearance is  marked  by  a  sudden  stabbing  pain  or  the  development  of  a  peri- 
tonitis. If  the  process  lodges  in  the  lungs,  a  pleurisy  usually  develops.  When 

the  focus  settles  in  the  subcutaneous  tissue,  hyperemia  sets  in  which  may 

fade  away  after  a  few  days.  Suppuration  sometimes  follows,  especially  if  the 

patient  has  a  marked  lowered  resistance.  Superficial  abscesses  in  joints, 

subcutaneous  tissue,  etc.  may  develop  rapidly  and  without  signs  of  inflamma- 
tion. If  these  abscesses  are  opened,  repair  takes  place  slowly  or  not  at  all, 

due  to  the  fact  that  there  is  little  reaction  and,  consequently,  no  attempt  at 

localizing  the  infection.  In  chronic  pyemia  the  temperature  is  not  so 

marked,  the  abscesses  fewer  in  number  and,  as  a  rule,  not  very  severe  unless 

found  in  important  portions  of  the  body.  If  the  pyemia  results  from  a 

surface  wound,  this  wound  needs  attention  and  is  usually  in  poor  condition. 

The  drainage  may  be  faulty,  the  reparative  processes  slow  or  inactive,  or  the 

circulation  insufficient.  If  the  infection  started  in  the  bone,  the  same  re- 
marks apply.  The  duration  of  the  acute  disease  averages  about  ten  days, 

while  in  the  chronic  form  it  may  last  several  months. 

Diagnosis  and  Prognosis. — The  history  of  infection  following  a  wound, 

operation  or  obstetrical  delivery,  with  a  sudden  onset  of  chills,  high  tempera- 

ture, etc.,  mentioned  under  symptoms,  prevents  making  a  diagnosis  of  any- 
thing but  pyemia.  In  the  absence  of  a  history  pointing  this  way,  one  should 

consider  acute  rheumatism  or  malaria,  especially  early  in  the  disease.  After 

the  formation  of  abscesses,  the  diagnosis  is  self-evident.  The  prognosis 
depends  upon  the  ease  with  which  the  primary  lesion  may  be  reached,  its 
early  treatment,  the  virulence  of  the  infection  and  the  resistance  of  the 

patient. 

Treatment. — The  remarks  made  under  the  treatment  of  septicemia  apply 
with  equal  if  not  more  force  in  the  treatment  of  this  condition.  The  local  treat- 

ment of  the  primary  focus  should  be  radical.  The  wounds  should  be  thoroughly 

opened  and  the  infected  material  evacuated  without  causing  marked 

damage  to  the  leucocytic  wall.  In  osteomyelitis,  the  bone  should  be  thor- 
oughly opened  and  ample  drainage  established.  This  treatment  has,  as  its 

object,  the  prevention  of  further  contamination  of  the  blood-stream.     Ampu- 
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tation  of  the  septic  limb  is  indicated  when  the  source  of  trouble  is  extensive 
and  impossible  to  remove.  In  the  case  of  a  septic  sinus,  it  should  be  opened, 
the  thrombus  removed  and  the  sinus  plugged.  Abscesses  may  be  dealt  with 

by  opening  them  early,  irrigation  and,  occasionally,  cauterization.  Anti- 
streptococcic serum  has  been  used  in  many  cases  and,  if  given  early  in  this 

disease,  may  do  good.  The  autogenous  vaccine  should  be  tried  as  soon  as 
possible,  but,  in  the  meantime,  stock  vaccine  may  be  given  (see  Chapter  on 
Vaccine  and  Vaccine  Therapy,  page  80). 



CHAPTER  II 

SPECIAL  INFECTION 

Tetanus  is  a  disease  caused  by  the  inoculation  of  a  wound  with  the  tetanus 

bacillus.  This  bacillus  is  rod-shaped,  4  to  5  ̂u  in  length,  with  rounded 
ends  (Fig.  10).  It  forms  spores  which  occur  as  an  enlargement  at  one  end, 

producing  a  rounded  knob,  giving  the  bacillus  a  battle-dore  shape.  It  is  a  strict 
anaerobe,  but  it  can  grow  where  pyogenic  cocci  exist  and  absorb  all  the 
oxygen.  It  is  Gram  positive.  The  spores  are  very  resistant  to  heat  and 
chemicals.  The  bacillus  is  found  in  ordinary  garden  earth,  street  sweepings 
and  other  similar  places.  Unless  the  tissue  is  depressed  by  some  injury  or 
toxic  condition,  the  bacillus  rarely  gains  a  foothold.     It  is  the  toxin  developed 

Fig.   10. — Bacillus  of  tetanus,  with  spores.     (DaCosta.) 

by  this  bacteria  which  causes  its  effect  on  the  human  system.     Separate 
the  toxin  from  the  bacteria  and  they  do  not  grow. 

Etiology, — The  disease  may  be  epidemic,  especially  in  the  tropics.  Hot 
seasons  assist  in  its  activity  and  especially  when  hot  days  are  followed  by  cold 

nights.  Those  who  work  in  the  garden  or  stable  are  liable  to  become  in- 
fected, not  from  any  idiosyncrasy,  but  from  the  fact  that  the  bacillus  is  found 

in  the  soil  and  dirt.  Bad  hygiene,  such  as  over-crowding  of  sick  and  wounded 
patients  in  hospitals,  camps,  etc.,  plays  an  important  part  in  the  infection. 
The  exciting  causes  are  wounds,  which  are  usually  septic,  such  as  contused, 
dirty  wounds,  lacerated  or  punctured  wounds  filled  with  street  sweepings. 
Any  part  of  the  body  may  be  affected,  but  the  sole  of  the  foot  and  palm  of 
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the  hand  are  the  usual  places.  A  lacerated  condition  of  the  tissues  and  the  ir- 
ritation of  septic  bacteria  favor  the  growth  of  the  tetanus  bacillus.  In 

wounds,  w^hich  repair  rapidly  and  where  asepsis  has  been  maintained,  tetanus 
does  not  develop.  Gun-shot  wounds  due  to  blank  cartridges  and  wounds^ 

caused  by  fireworks,  better  known  as  ' Fourth-of-July  injuries,'  have  been 
the  greatest  cause  for  tetanus  until  within  recent  years.  The  gradual  devel- 

opment of  the  'sane  Fourth'  idea  has,  to  a  great  extent,  eliminated  this 
class  of  wounds. 

Tetanus  has  been  seen  to  follow  extraction  of  teeth,  the  infection  coming 
from  without  or  as  the  result  of  directly  infecting  the  wound  by  unclean 
instruments.  It  has  been  observed  in  the  transplantation  of  teeth  where 
the  operation  has  been  performed  with  poor  aseptic  technic.  Before  the 
advent  of  aseptic  surgery,  tetanus  followed  many  cases  of  dental  surgery, 
but  with  the  use  of  antiseptics  this  danger  has  been  largely  removed. 

Pathology. — -The  bacilli  remain  localized  in  the  wound  and  their  toxins 
are  absorbed  by  the  blood.  This  disease  is  a  pure  toxemia.  The  central 
nervous  system  is  chiefly  affected,  the  toxins  traveling  along  the  perineural 
sheath.     The  motor  nerves  are  chiefly  attacked. 

Symptoms. — The  incubation  period  varies  from  five  to  seven  days  in  acute 
cases;  four  to  five  weeks  in  chronic.  Those  which  develop  within  a  week 
or  ten  days  from  the  time  of  inoculation  usually  run  a  severe  and  rapid 
course,  ending  in  death.  If  developing  after  fourteen  days,  the  disease  is 
less  severe  and  many  recover  independently  of  treatment.  Stiffness  and 
cramp  in  the  muscles  of  the  jaw  and  neck  appear  early,  usually  after 

twenty-four  hours.  The  temperature  rises  from  normal,  more  or  less  rapidly, 

reaching  ioi°  to  103°  F.  There  is  some  difficulty  in  swallowing  due  to  spasms 
of  the  pharynx  and,  after  a  few  hours,  the  mouth  may  be  opened  with  great 
difficulty,  if  at  all.  The  spasmodic  contractions  become  painful.  These 
spasms  rapidly  extend  to  other  muscles  of  the  trunk.  The  muscles  of  the 
neck  and  back  become  contracted,  producing  opisthotonus  or,  if  the  muscles 

of  the  abdomen  are  affected,  emprosthotonus  and,  occasionally,  pleuro- 
thotonus.  The  contractions  of  the  muscles  are  tonic  in  character  and 

boardlike  in  hardness.  Later,  clonic  spasms  develop  and  are  brought 
on  by  slight  external  irritation.  The  respiratory  muscles  are  the  last 

to  be  affected.  The  temperature  rises  very  high  toward  the  end,  reach- 

ing 110°  F.  in  some  cases.  Sweating  is  profuse.  Consciousness  remains 
to  the  last  and  the  constant  fear  of  a  spasm  causes  severe  mental  suffer- 

ing in  the  patient.  Death  follows  in  48  hours  or  less  in  some  cases,  while 
others  survive  for  six  days.  Death  is  due  to  exhaustion,  asphyxia  or 
starvation.  If  the  patient  is  to  survive,  the  fever  diminishes,  the  spasms 
become  less,  the  tonic  contractions  slowly  diminish,  sleep  supervenes  and 
the  patient  is  able  to  swallow.  Convalescence  is  usually  gradual,  the 
muscles  of  the  jaw  finally  regaining  their  normal  character.  The  acute 
form  may  become  chronic. 
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CHRONIC  TETANUS 

In  chronic  tetanus,  the  incubation  period  is  longer,  the  symptoms  begin 

later  and  convulsions  are  less  frequent  and  not  so  general.  There  is  also  a 

possibility  that  this  condition  may  change  rapidly  to  the  acute  form,  when 

it  is  usually  fatal.  About  20  per  cent,  of  the  chronic  cases  recover,  while 

I  per  cent,  is  the  average  in  the  acute  form.  Head  tetanus  is  the  name 

given  to  a  form  of  tetanus  following  head  injuries.  Facial  paralysis  is  seen 

along  with  the  other  symptoms.  A  pharyngeal  spasm  and  mania  are 

present  and  hydrophobia  may  be  simulated. 

Diagnosis  of  Acute  Tetanus. — ^Little  difhculty  is  present  in  making  a 
diagnosis  of  tetanus  when  there  is  a  history  of  exposure  and  an  open  wound. 

However,  a  few  cases  will  offer  some  difficulty.  In  the  early  stages  one  must 

differentiate  simple  trismus  arising  from  dental  irritation  or  from  an  in- 

flammatory condition  of  the  temporo-mandibular  joint.  Abscesses  asso- 
ciated with  teeth  in  which  the  nerve  has  been  destroyed,  impacted  third 

molars,  suppurative  inflammation  of  cervical  or  parotid  glands  and  muscular 

contractions,  due  to  peripheral  irritations  of  the  nervous  system,  are  con- 
ditions which  may  cause  a  trismus  and,  therefore,  are  to  be  differentiated 

from  tetanus.  Strychnin  poisoning  comes  into  consideration  from  the  fact 

that  in  the  later  stages  the  symptoms  may  be  very  similar.  In  this  disease 

the  muscular  contractions  are  more  sudden  and  violent  and,  in  the  intervals 

between  the  spasms,  there  is  complete  relaxation,  allowing  the  jaw  to  be 

opened  without  difficulty.  In  strychnin  poisoning  there  is  photophobia;  ob- 
jects have  a  green  color  and  the  hands  are  often  involved.  Hydrophobia  may 

be  difiicult  to  diagnose  from  tetanus,  but  if  there  is  a  history  of  a  dog  bite, 

the  difficulty  is  partly  solved.  The  spasms  in  hydrophobia  differ  from  those 

seen  in  tetanus  in  that  they  are  clonic  in  type.  In  hydrophobia,  also,  there 

are  hallucinations  which  may  even  reach  the  stage  of  mania.  In  tetanus 

the  respiratory  muscles  are  affected  last,  while  in  hydrophobia  they  are 
involved  first. 

Diagnosis  of  Chronic  Tetanus. — In  doubtful  cases  of  chronic  tetanus, 

some  of  the  discharge  from  the  deeper  portions  of  the  wound  may  be  col- 
lected, transferred  to  broth,  one  part  injected  in  a  guinea  pig  and  the  other 

mixed  with  tetanus  antitoxin  and  injected  into  a  second  pig.  In  the  case 

of  tetanus,  the  first  animal  will  develop  the  disease  while  the  second  one  will 

escape.     Cultures  also  may  be  made  and  the  bacillus  isolated. 

Prognosis  of  Tetanus. — The  prognosis  in  tetanus  is  very  unfavorable  and, 
paradoxical  as  the  statement  is,  the  longer  the  disease  lasts  the  better  is  the 

chance  for  recovery.  A  long  incubation  period  is  favorable.  Some  authors 

give  the  percentage  of  recovery  with  an  incubation  period  of  ten  days  as 

4  per  cent.;  eleven  to  fifteen  days,  27  per  cent.;  over  fifteen,  45  per  cent. 

Treatment. — Prophylaxis  is  by  far  the  most  important  and  successful 
method  of  treating  tetanus.     Antitetanic  serum  in  doses  varying  from  500  to 
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2500  units  (1500  as  an  average)  should  be  injected  immediately  on  the  receipt 
of  a  wound  in  which  there  is  the  liability  of  tetanus  developing.  Accidental 

wounds  received  on  the  farm,  in  the  street,  in  hair  factories  and  on  the  Fourth 

of  July  should  receive  antitetanic  serum  immediately  after  the  wound  has 

been  thoroughly  and  aseptically  treated.  Failure  to  follow  this  as  a  routine 

will  result  eventually  in  a  disastrous  case  of  tetanus. 

After  the  disease  has  gained  a  foothold,  the  wound  should  be  thoroughly 

opened,  cauterized  or  excised.  If  a  case  promises  to  be  severe,  amputation  of 

the  limb  may  be  necessary.  If  this  is  not  done  early,  the  toxins  already  in  the 

body  may  be  sufi&cient  to  cause  death,  as  antitetanic  serum  unites  only  with 

the  free  toxins  and  not  with  that  already  in  the  nerve  cell.  The  serum  may 

be  injected  subcutaneously  or  into  a  nerve  sheath,  the  brain  or  the  spinal 

column.  Twenty  to  thirty  cc.  of  this  serum  should  be  used  as  the  initial  dose, 

followed  by  ten  or  fifteen  cc.  injected  twice  daily.  The  tissues  of  the  abdo- 
men or  back  are  used  in  the  subcutaneous  injection.  In  the  intracerebral 

injections,  a  small  opening  is  drilled  through  the  skull  over  the  posterior 

portion  of 'the  second  frontal  convolution  on  either  side,  and  two  and  a  half 
cc.  of  the  dried  serum  dissolved  in  five  cc.  of  sterile  water  are  injected  very 

slowly  into  the  depth  of  the  brain.  This  may  be  repeated  several  times, 

allowing  a  few  days  to  elapse  between  injections.  The  landmark  for  this 

operation  is  a  point  half  way  between  the  external  angular  process  of  the 

frontal  bone  and  the  center  point  of  the  line  between  the  root  of  the  nose  and 

the  external  occipital  protuberance.  This  treatment  should  be  augmented 

by  subcutaneous  injections.  Baccelli  recommends  hypodermic  injections  of 

from  ten  to  fifteen  minims  of  a  two  per  cent,  solution  of  phenol,  two  or  three 

times  a  day. 

The  patient  should  be  kept  quiet  and  protected  from  noises,  unnecessary 

manipulation  and  other  forms  of  external  stimuli.  For  the  spasms,  chloral  by 

mouth  or  per  rectum,  the  bromides  and  chloroform  are  used  with  more  or  less 

success.  Lumbar  puncture  with  the  injection  of  a  dram  of  a  5  per  cent,  solu- 
tion of  magnesium  sulphate  has  proven  of  great  value  in  controlling  the 

convulsions.  It  should  be  repeated  if  the  convulsions  recur.  Opium  in  its 

various  forms  may  also  be  tried.  The  nutrition  should  be  kept  up  as  far  as 

possible  by  feeding  the  patient  through  the  nose,  per  rectum  or  by  stomach 
tube. 

ANTHRAX 

Etiology. — Anthrax  is  an  acute  infectious  disease,  occurring  widespread  in 

animals,  especially  cattle  and  sheep,  and  is  found  sporadically  in  man  from  ac- 

cidental infection.  The  disease  is  due  to  the  B.Anthracis  (Fig.  ii)  which  is  rod- 

shaped  with  sharp  edges,  5  to  10  ix  long  and  i  to  2  ju  wide.  It  is  non-motile 
and,  in  vivo,  encapsulated.  It  stains  readily  with  all  stains,  being  Gram 

positive.  In  young  virulent  cultures,  the  bacilli  are  single,  but  on  degenerat- 
ing they  form  chains.  The  bacillus  is  an  aerobe,  but  is  also  a  facultative 
3 
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anaerobe.  It  grows  best  between  15°  and  23°  C.  and  on  all  media  which  are 
not  too  alkaline.  The  colonies  have  wavy  outgrowths  which  appear  like  a 

lion's  mane,  especially  on  gelatine.  A  single  spore  is  formed  in  the  center  of 

each  bacillus  especially  when  grown  at  30°  C.  in  the  presence  of  oxygen. 
Spores  are  not  formed  in  the  living  body.  The  spores  are  exceedingly  resist- 

ant to  chemicals  and  heat,  while  the  sporeless  bacillus  is  only  moderately  so. 

The  B.  Anthracis  are  destroyed  when  grown  with  B.  Pyocyaneus,  streptococ- 
cus, staphylococcus  and  other  bacteria.  The  bacilli  are  found  in  the  feces, 

urine  and  sputum  of  animals  and  are  retained  in  their  bodies  and  skins 

after  death,  thus  affording  a  ready  and  efficient  means  of  spreading  the  disease 

to  mankind.  Animals  dying  of  the  disease  and  buried  in  a  pasture  become 

widespread  sources  of  infection,  the  spores  being  distributed  by  w^ater,  wind 
or  mechanically.  The  disease  enters  the  human  system  by  local  infection, 

through  the  lungs  or  by  the  ingestion  of  infected 

food.  Workers  in  laboratories  and  those  doing  au- 
topsies occasionally  contract  the  disease.  Infection 

may  also  gain  access  by  the  use  of  imperfectly 

sterilized  sheep's  catgut.  Workers  in  wool  and 
hides  frequently  succumb  to  the  disease. 

S3niiptoms. — Three  clinical  forms  of  the  disease  are 

recognized  according  to  the  portal  of  entrance.     An- 
thrax of  the  skin,  or  malignant  pustule,  is  the  most 

Fig.  II. — Bacillus  an-    common  form   seen  in  man.     The  infection  occurs 

maTn^nd^Neummn.)  through  some  break  in  the  continuity  of  the  skin  due to  a  scratch  or  wound.  The  forearm,  hands  or  face, 

in  the  order  mentioned,  are  most  frequently  involved.  The  pustule  may  start 

with  a  small  vesicle  which  contains  a  pinkish  fluid,  later  changing  to  bloody 

pus.  The  base  of  the  vesicle  is  slightly  swollen,  reddish  or  purplish  in  color. 

The  lesion  may  sometimes  resemble  a  furuncle.  The  size  of  the  vesicle  varies 

from  that  of  a  pea  to  a  hazelnut.  When  it  bursts,  a  black  crust  is  formed  which 

is  composed  of  dry  blood  and  necrotic  tissue.  Under  the  crust  there  is  a  nec- 

rotic ulcer  which  contains  a  thin,  blood-stained  fluid  and  numerous  anthrax 
bacilli.  The  swollen  edges  of  the  pustule  are  elevated  above  the  skin  while 

the  crust  is  depressed.  Swelling  and  redness  spread  and  soon  small  vesicles 

are  formed.  The  infection  may  then  become  generalized  and  result  in  death 

or  remain  localized  when  healing  takes  place.  If  the  lesion  is  on  the  face  and 

especially  near  the  eyelids,  a  diffuse  edema  may  result.  Burning,  itching  and 

tenderness  are  present  and  some  constitutional  depression  with  a  moderate 

temperature  usually  follows  the  onset  of  the  pustules.  Septicemia  may  de- 

velop when  the  pustule  enlarges,  the  lungs,  intestines  or  nervous  system  be- 

coming involved.  About  the  fourth  or  fifth  day  the  temperature  reaches  100° 

to  102°  F.,  the  pulse  becomes  irregular  and  vomiting  may  supervene.  If  the 
disease  remains  unchecked  and  the  pustules  become  generalized,  the  edema 

spreads  rapidly,  involving  the  face,  neck,  chest  and  other  portions  of  the 
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body.  Respirations  become  shallow  and  embarrassed,  delirium  or  coma 

manifests  itself  and  the  patient  succumbs  in  a  couple  of  days.  However,  the 

disease  usually  limits  itself  to  the  local  manifestations,  the  slough  separating 

and  the  edema  disappearing. 

Symptoms  of  Lung  Anthrax. — This  form  of  anthrax  is  found  particularly 
in  wool,  hide  or  fur  sorters.  It  is  an  unusual  type  and  is  contracted  by  the 

inhalation  of  the  anthrax  spores.  The  symptoms  are  those  of  a  severe,  but 

atypical  pneumonia,  with  an  irregular  temperature.  It  is  recognized  by 

finding  the  Anthrax  Bacilli  in  the  sputum.  It  runs  an  intense  septic  and 

rapidly  fatal  course,  but  occasionally  may  extend  over  a  period  of  weeks. 

Symptoms  of  Intestinal  Anthrax. — This  type  of  the  disease  is  contracted 
by  eating  contaminated  meat  which  is  undercooked.  The  site  of  the  infec- 

tion is  usually  the  small  intestine.  It  is  rare  and  difficult  to  diagnose.  The 

symptoms  are  those  of  a  severe  enteritis  with  fever  and  bloody  stool.  Colic, 

cramps  and  vomiting  are  very  marked,  even  from  the  onset.  While  this  form 

of  the  disease  is  not  as  fatal  as  the  pneumonic,  the  death  rate  is  higher  than 

in  the  cutaneous  form.  The  diagnosis  is  made  by  finding  the  anthrax  bacilli 
in  the  stool. 

Diagnosis. — The  diagnosis  of  anthrax  is  established  by  the  characteristic 
appearance  of  the  pustules,  the  presence  of  the  anthrax  bacilli  in  the  discharge, 

in  the  scrapings  of  the  wound  or  in  the  tissues  after  the  pustule  has  been  ex- 
cised. In  cases  in  which  none  of  the  above  methods  yield  results,  laboratory 

animals  may  be  inoculated  when  the  typical  lesions  of  anthrax  will  be  readily 

recognized.  The  blood  cultures  rarely  yield  bacilli.  Streptococcus  pyog- 

enes may  occasionally  produce  a  pustule  very  similar  to  that  of  the  an- 
thrax. It  differs,  however,  in  the  absence  of  a  secondary  dessication.  In  the 

cases  of  pulmonary  or  intestinal  anthrax,  the  diagnosis  is  made  by  the  presence 

of  bacilli  in  the  sputum  or  fecal  discharge.  The  history  of  exposure  also 
aids. 

Treatment. — Prophylaxis  must  be  directed,  above  all,  to  anthrax  in  ani- 
mals. The  infected  animal  must  be  isolated,  killed  and  the  body  burned  or 

buried  on  high  land,  at  least  three  feet  under  ground.  The  stables  should  be 

thoroughly  disinfected.  As  it  is  impossible  to  thorough^  disinfect  stables 

and  entire  pastures,  all  remaining  animals  should  be  actively  immunized. 

Industrial  laws  should  compel  the  live  steam  sterilizing  of  materials  carrying 

the  anthrax  spores,  thus  removing  a  source  of  infection  to  the  workers  in  these 

materials.  Butchers  should  be  warned  not  to  disregard  slight  cuts  and 

scratches.  The  active  treatment  consists,  in  the  earliest  stages,  of  cauteriz- 
ing or  excising  the  vesicle.  When  there  is  danger,  however,  of  causing  the 

bacilli  to  penetrate  deeper  from  this  manipulation,  it  is  better  to  cover  the 

affected  area  with  some  antiseptic  solution.  After  using  the  cautery,  hot 

application  of  salt  solution,  boric  acid  or  a  mild  antiseptic  should  be  applied. 

Twenty  to  forty  cc.  of  Slabo's  anthrax  serum  should  be  injected  and  repeated 

in  twenty-four  hours  in  very  severe  cases.     Slobenheim's  serum  also  gives  good 
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results.     Fever  and  sweating  follow  the  ingestion  of  these  sera  and  the  im- 
provement is  often  very  marked. 

HYDROPHOBIA 

Etiology. — Hydrophobia  is  an  acute,  contagious  disease  which  is  caused  by 
specific  virus  found  in  the  saliva  of  a  rabid  animal  and  inoculated  in  a  wound 
usually  by  means  of  a  bite.  The  virus  has  not  been  isolated  but  the  disease 

is  thought  to  be  due  to  a  micro-organism.  Hydrophobia  is  found  in  all  parts 
of  the  world  except  in  Australia,  where  strict  quarantine  has  kept  it  out. 
Bites  involving  large  nerve  trunks  are  particularly  liable  to  produce  the 
disease.  Deep  wounds  are  favorable  sites.  Pathologists  sometimes  contract 
the  disease  while  doing  autopsies.  It  is  found  in  men  more  frequently  than 
in  women,  owing  to  their  more  general  outdoor  life.  About  forty  per  cent,  of 
the  cases  occur  in  children  under  fifteen,  the  head,  neck  and  face  being  most 
frequently  the  site  of  inoculation.  Hydrophobia  occurs  mostly  in  the  spring 
and  summer  months,  though  occasionally  it  is  seen  in  fall  and  winter. 

Pathology. — As  the  specific  organism  has  not  been  discovered,  its  presence 
in  the  body  is  determined  by  the  pathological  changes  seen  in  the  nervous 
system.  The  distribution  of  the  virus  follows  the  peripheral  nerves  and  is 
transmitted  to  the  central  nervous  system  through  them.  The  saliva  and 
salivary  glands  contain  the  infectious  material  which  is  found  there  a  day  or 
two  before  the  symptoms  of  the  disease  are  manifest.  The  blood,  muscles  and 
lymphatics  are  innocuous.  The  virus  is  destroyed  by  light,  heat  or  dryness. 
It  may  be  kept  in  water  or  glycerin  indefinitely. 

Sjrmptoms  in  Man.- — The  wound  from  a  mad  dog  bite  heals  without  any 
unusual  reaction.  There  may  be  some  depression  of  spirits  or  anxiety  in  the 
person  bitten,  but  this  is  not  a  mark  of  the  disease.  The  incubation  period 
varies,  but  is  usually  about  six  weeks.  It  may  manifest  itself  as  late  as  one 
year  after  the  wound  has  been  inflicted.  Near  the  end  of  the  incubation 
period,  pain,  tingling  or  numbness  is  felt  in  the  scar  along  the  nerve  trunks  of 
the  affected  part.  This  is  followed  by  mental  depression,  with  hyperasthesia 
of  the  skin  and  special  senses.  There  may  be  a  distinct  chill  with  a  rise 
of  temperature  amounting  to  two  or  three  degrees.  A  sense  of  constriction 

is  felt  in  the  throat  and  swallowing  becomes  difficult,  usually  within  twenty- 
four  hours.  The  voice  changes,  becoming  hoarse,  the  patient  shows  irrita- 

bility, intense  anxiety  and  a  suspicion  of  his  trouble.  The  temperature  may 

remain  between  100°  and  101°  F.,  and  the  pulse  becomes  more  and  more  rapid 
until  death.  As  the  disease  progresses,  the  anxiety  increases,  finally  reaching 
the  stage  of  extreme  terror.  The  face  becomes  pale  and  horror  is  seen  in  every 
feature.  The  patient  is  very  thirsty,  but  on  attempting  to  drink  the  muscles 
of  the  throat  are  thrown  into  a  spasm,  the  water  being  ejected  from  the 
mouth  with  some  force.  After  several  of  these  attempts,  the  patient  dreads 
water.     Finally,  the  mere  attempt  to  drink  it  or  even  the  sight  of  water  will 



SPECIAL    INFECTION  37 

produce  the  characteristic  muscular  spasms  and  the  intense  agony  of  mind. 
The  muscular  contractions  may  also  be  caused  by  slight  external  sources  of 

irritation,  such  as  a  bright  light,  a  draft  of  air,  an  odor  or  a  sudden  noise. 

Soon  these  spasms  become  general  in  character.  The  convulsions  may  re- 
semble those  seen  in  hysteria,  the  voice  is  changed  and  acquires  a  hoarse 

quality.  Between  the  convulsions  the  muscles  are  relaxed,  but  the  seizures 

soon  become  more  frequent  and  more  prolonged.  The  patient  is  delirious 

during  these  attacks,  but  in  the  intervals  can  be  recalled  to  his  senses.  While 

delirious,  he  may  be  maniacal,  injuring  himself  or  others,  but  rarely  endeavor- 
ing to  bite  those  about  him.  As  in  the  dog,  salivation  is  marked,  vomiting 

may  be  frequent  and  the  vomitus  contains  blood.  Dyspnea  is  a  feature 

during  the  attack  due  to  the  spasm  of  the  diaphragm  and  intercostal  muscles. 

Death  may  occur  from  asphyxia.  The  stage  of  excitement  lasts  from  one  to 

three  days.  Just  before  death,  the  patient  goes  into  a  stage  of  profound  ex- 

haustion. Consciousness  may  or  may  not  be  preserved  to  the  last.  Com- 
plete paralysis  supervenes  and  the  patient  succumbs  in  a  few  hours.  Death 

occurs  in  from  two  to  seven  days  after  the  onset  of  the  symptoms.- 

Diagnosis. — Hydrophobia  should  be  differentiated  from  hysteria,  tet- 
anus and  strychnin  poisoning.  In  hysteria,  the  patient  has  been  informed  of 

the  characteristic  symptoms  of  hydrophobia  and  attempts  to  imitate  them. 

The  typical  spasms  of  deglutition  and  respiration  are  difficult  to  produce. 

These  patients  usually  weep  copiously  and  have  other  signs  of  hysteria.  They 

nearly  always  imitate  the  barking  and  growling  of  a  dog,  seize  various  articles 

within  reach,  biting  and  tearing  them  with  the  teeth.  They  will  follow  nearly 

every  suggestion  made  by  bystanders  regarding  the  actions  of  a  mad  dog.  In 

tetanus,  the  incubation  period  is  shorter,  muscular  contraction  begins  early  in 

the  masseter  muscles,  there  is  no  relaxation  of  the  muscles  between  the  con- 

vulsive seizures  and  swallowing  is  possible  in  the  early  part  of  the  disease. 

In  strychnin  poisoning,  the  symptoms  come  on  shortly  after  the  ingestion  of 

the  drug;  in  other  words,  there  is  no  incubation  period.  The  spasms  are  vio- 
lent and  generalized  and  affect  the  respiratory  muscles,  causing  cyanosis. 

Risus  sardonicus  is  absent  here.  The  muscles  completely  relax  between 

spasms.  Photophobia  is  present  and  objects  appear  green.  The  intellect  is 

clear,  coma  rarely  resulting  until  the  very  end.  The  convulsions  continue 

only  a  few  hours  and  end  either  in  death  or  recovery. 

Treatment. — Prophylactic  treatment  of  hydrophobia  rests  in  the  thorough 
muzzling  of  all  dogs  during  the  summer  months.  Animals  which  show 

any  premonitory  symptoms  of  hydrophobia  should  be  properly  confined 

or  immediately  disposed  of.  The  part  bitten  should  be  excised  or  cauterized 

immediately.  If  this  is  impossible,  a  tourniquet  should  be  applied  above 

the  wound,  cutting  off  the  blood  supply  and  the  patient  immediately  taken 

to  a  place  where  he  can  be  properly  treated.  In  cases  where  the  wound 
has  not  been  cauterized  or  excised  and  the  animal  known  to  have  been  a  vic- 

tim of  hydrophobia,  Pasteur  treatment  should  be  instituted  at  once.     This 
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treatment  consists  of  injections  of  preparations  made  from  the  spinal  cords  of 

animals,  especially  the  rabbit,  which  have  been  artificially  inoculated  with  the 

virus  from  hydrophobia.  Very  weak  preparations  are  used  first,  gradually  in- 
creasing until  the  virulency  is  quite  high.  Recently  the  cord  treatment 

has  been  abandoned  by  some  and  the  brain  used.  The  results  seem  to  be  more 

gratifying  with  this  latter  treatment.  After  the  patient  shows  signs  of  hy- 

drophobia, the  Pasteur  treatment  is  absolutely  contra-indicated,  as  the 

patient's  symptoms  are  only  increased. 
The  active  treatment  is  only  palliative,  for  once  the  disease  is  established, 

we  are  compelled  to  treat  it  only  symptomatically.  The  patient  should  be  in 

a  quiet,  darkened  room,  free  from  visitors  and  external  noises.  For  the 

spasms,  chloral  in  doses  of  30  gr.  per  rectum,  the  triple  bromides  or  chloroform 

can  be  used.  When  the  patient  is  unable  to  swallow,  rectal  feeding  can  be  in- 
stituted, using  peptonized  milk  4  oz.,  whiskey  i  oz.  and  white  of  egg  i  oz. 

every  four  hours.  In  the  later  stages,  stimulants  can  be  used  with  caution. 

Drugs  which  cause  cord  stimulation  should  be  avoided. 

GLANDERS 

Etiology. — Glanders  is  a  disease  which  is  commonly  found  in  domestic 
animals  of  burden,  as  the  horse  and  mule,  and  is  communicable  to  the  human 

being.  In  animals  it  causes  ulcerated  lesions  in  the  mucous  membrane  of  the 
nose.  Attendants  in  stables  and  others  who  come  in  close  contact  with  these 

animals  are  liable  to  the  disease.  The  infectious  material  may  be  blown  or 

coughed  into  the  face  of  the  attendant  by  the  infected  animal,  or  the  infec- 
tion may  gain  entrance  through  slight  wounds  by  the  handling  of  the  animal, 

the  harness  or  other  accoutrements.  Experimental  workers  with  the  B. 

Mallei  occasionally  contract  the  disease.  The  bacilli  are  rod-shaped,  3  to 
4 /x  in  length,  .5  to  .75  m  in  width  and  have  rounded  ends.  They  are  not 

motile  and  form  no  spores.  Heat  and  antiseptics  destroy  them  readily 

and  after  drying  for  two  weeks  they  are  killed.  They  grow  best  on  blood 

serum  at  body  temperature.  They  stain  readily  with  carbol-thionin  blue 

solution.  They  are  Gram  negative.  In  acute  cases  the  bacillus  can  some- 
times be  recovered  from  the  blood  a  few  days  before  death.  They  are  more 

frequently  isolated  from  the  nodules  formed  on  the  mucous  membrane  of  the 

nose.  In  smears  they  do  not  group  themselves  characteristically,  but  lie 

irregularly  parallel,  often  in  chains  of  two  or  more.  The  leucocytes  contain  a 

great  many  bacteria. 

Symptoms. — The  incubation  period  varies  from  three  to  five  days.  The 
formation  of  nodules,  chiefly  on  the  mucous  membrane  of  the  respiratory 

tract  and  on  the  skin  in  various  places,  is  the  chief  feature  of  this  disease. 

These  nodules  vary  in  size  up  to  that  of  a  pea,  white  or  yellowish  in  color  and 

are  surrounded  by  an  inflammatory  area.  A  pustule  soon  forms  which  may 

be  umbilicated  and  which  tends  to  break  down  rapidly,  forming  an  ulcer. 
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These  ulcers  spread  in  two  ways,  from  side  to  side  and  in  depth.  The 

associated  lymph  glands  become  enlarged  and  nodules  may  form  along  the 

lymphatic  channels.  There  is  a  secondary  involvement  of  other  organs  which 

takes  place  through  the  blood  current.  The  lungs,  bone,  joints,  testes  and 

other  abdominal  viscera  may  be  the  seat  of  nodules  or  dififuse  infiltration. 

The  disease  may  run  a  rapid  course  due  to  septicemia,  death  ensuing  in  from 

seven  to  ten  days.  At  the  onset  of  the  disease,  there  may  be  malaise  and 

anorexia  with  some  febrile  disturbance.  Pain  may  become  severe  in  the 

bones  and  joints  when  these  are  involved.  In  chronic  glanders,  the  course  is 

slower,  the  symptoms  less  pronounced  and  the  disease  less  extensive.  Ulcers 

on  the  nasal  mucosa  may  be  the  only  local  sign,  but,  more  commonly,  chronic 

abscesses  are  seen  on  the  superficial  surfaces  of  the  body.  These  may  extend 
down  to  the  bone. 

Diagnosis. — The  diagnosis  is  usually  made  by  the  history  of  association 
with  an  infected  animal.  In  doubtful  cases,  mallein  can  be  injected  into  the 

suspected  animal,  following  the  directions  given  by  the  United  States 

Government.  In  the  case  of  glanders  this  is  followed  by  a  marked  tempera- 

ture. In  man,  the  local  symptoms  are  differentiated  from  small-pox  by  the 
presence  of  the  B.  Mallei  in  the  discharge,  by  the  extensive  character  of  the 

pustules  and  by  the  fact  that  the  subcutaneous  tissues  are  more  involved. 

The  history  of  exposure  to  syphilis  and  tuberculosis  will  rule  out  these  two, 

but  in  chronic  cases  of  doubtful  origin,  the  B.  Mallei  can  be  grown  on  pota- 

toes where  they  produce  colonies  having  a  yellowish,  honey-like  character, 
turning  to  chocolate  brown  in  the  course  of  a  few  days.  Mallein  cannot  be 

used  for  diagnosis  or  treatment  in  man  because  of  its  injurious  effect. 

Treatment. — The  treatment  consists  of  early  and  free  excision  of  the 
local  areas  of  infection.  It  can  be  successful  only  when  general  infection  is 

not  present.  The  nodules  should  be  excised  by  the  knife  or  by  scraping, 

followed  by  the  actual  cautery.  In  chronic  cases,  this  process  may  have  to 

be  repeated  several  times. 

ACTINOMYCOSIS 

Etiology. — Actinomycosis  is  a  disease  found  in  man  and  cattle  and  is  due 
to  an  infection  by  the  streptothrix  actinomyces  or  ray  fungus  (Fig.  12). 

This  organism  occurs  in  certain  grains,  especially  barley,  oats,  corn  and  rye. 

It  gains  access  to  the  body  through  some  minute  traumatism  caused  by  a 

spear  or  the  kernel  of  one  of  the  grains  mentioned.  In  the  mouth,  the  fungus 

may  gain  entrance  through  a  diseased  tonsil  or  by  means  of  the  spear  cutting 

the  mucous  membrane  around  the  teeth.  The  mouth  is  the  most  frequent 

portion  of  the  body  afTected.  The  infection  may  take  place  through  the  lungs 

by  inhalation.  Ingestion  of  the  streptothrix  actinomyces  may  cause  an 

infection  of  the  gastro-intestinal  tract,  the  cecum  and  appendix  being  the 
regions  most  frequently  attacked.  The  actinomyces  grow  artificially  in  the 

form  of  long,  branching  filaments,  while  in  the  tissues  they  take  on  the 
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appearance  of  radiating  club-shaped  masses  which  form  granules  in  the  pus 
and  are  visible  to  the  naked  eye.  These  granules  have  a  grayish  or  pale 
yellow  color  and  are  about  i  mm.  in  diameter,  soft  and  easily  crushed  under 

the  cover-slip.  Microscopically  they  can  be  readily  recognized  in  fresh  prepa- 
rations, when  a  drop  or  two  of  a  20  per  cent,  solution  of  potassium  hydrate 

has  been  placed  under  the  cover-slip.  The  granules  appear  as  rosette-like 
masses  with  dark  centers  and  are  made  up  of  a  closely  meshed  network  of 

filaments.  Many  characteristic  club-shaped  bodies  are  seen  around  the 
margin.  The  fresh  preparation  may  be  stained  with  the  Gram  stain,  then  the 
fungi  stand  out  boldly.  The  cultivation  of  the  streptothrix  is  usually  easy 
unless  the  pus  is  contaminated  with  other  bacteria.     It  is  best  grown  on 

Fig.  12. — Section  through  a  fully  developed  colony  of  actinomj^ces.  a,  point  at  which 
central  filamentous  mass  breaks  through  the  external  mass  of  clubs;  b,  germinal  layer 
surrounded  by  clubs.     {Lexer-Beran  after  Boslrom.) 

glucose  agar  at  37.5°  C;  colonies  appear  after  two  to  four  days  as  minute 
white  specks. 

MOUTH  ACTINOMYCOSIS 

Actinomycosis  is  found  most  frequently  about  the  mouth,  face  and  head. 
The  ray  fungus  develops  directly  in  the  mucous  membrane  around  the  teeth, 
by  extension  from  the  upper  or  lower  jaw  or  from  a  diseased  tooth.  When 
confined  to  the  cheek,  there  is  little  infiltration  of  the  gum,  but  immobility  of 
the  jaw  is  the  usual  symptom.  This  becomes  more  pronounced  as  the 
process  extends,  the  masseter  muscle  becoming  involved  in  the  infiltration. 

Sometimes  a  cord-like  indurated  process  is  felt  connecting  a  carious  tooth 
with  the  board-like  nodules.  Microscopically,  there  is  a  formation  of 
epithelial  cells  and  a  round  celled  infiltration  at  the  point  of  inoculation. 
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Giant  cells  are  found  occasionally.  Later,  the  nodule  may  become  encap- 
sulated by  connective  tissue.  The  process  spreads  by  direct  extension,  the 

skin  being  perforated  and  sinuses  formed  which  discharge  a  thin,  purulent 
material  containing  the  minute  granules  described  above.  The  mass  at  first 

has  a  hard,  board-like  consistency  and  is  smooth  and  regular.  When  sinuses 
form,  it  becomes  irregular  and  uneven.  Little  pain  is  complained  of  and  the 
infection  pursues  a  chronic  course.  The  temporal  region  may  be  involved 
by  an  extension  from  the  cheek  along  the  internal  surface  of  the  mandible. 
Actinomycosis  may  involve  the  maxilla  and  extend  to  the  orbital  and  nasal 
cavities  or  bore  its  way  directly  to  the  base  of  the  skull,  producing  a  fatal 
meningitis  or  encephalitis.     The  pharynx  may  become  involved  and  the 

Figs. 
Fig.  13.  Fig.  14. 

13  and  14. — Actinomycosis  of  the  left  side  of  the  face  before  and  after  operation. 

cervical  vertebrae  be  destroyed  with  the  formation  of  abscesses  which,  by 
gravitation,  extend  along  the  anterior  surface  of  the  vertebrje  and  develop 
secondarily  in  the  pleural  or  abdominal  cavities.  When  the  lower  jaw  is 

attacked  (Figs.  13  and  14),  the  spreading  takes  place  in  the^  soft  parts  of 
the  neck  and  even  to  the  mediastinum.  In  cervical  actinomycosis,  the 

pharynx  is  more  frequently  the  point  of  infection.  The  tonsils,  retro- 
pharyngeal tissues,  larynx  and  esophagus  may  become  involved.  The 

swelling  in  this  form  of  the  disease  is  often  so  severe  as  to  prevent  move- 
ments of  the  neck  and  to  interfere  with  swallowing  and  breathing.  Actino- 

mycosis of  the  tongue  is  rare.     One  or  more  nodules  may  form  there,  break 
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down  and  leave  a  small  cavity  which  is  covered  with  yellowish,  necrotic 
tissue. 

LUNG  ACTINOMYCOSIS 

Any  portion  of  the  lungs  may  be  attacked  by  this  disease,  the  lower  lobes, 

however,  being  more  frequently  involved.  Israel  demonstrated  a  piece  of 

tooth  in  a  pneumonic  focus,  which  is  very  significant  of  the  method  of  inocula- 

tion in  the  lungs.  The  usual  form  of  lung  actinomycosis  is  broncho-pneu- 
monia. A  wide  area  surrounding  the  focus  becomes  indurated,  undergoes 

necrosis  and  coughing  causes  a  discharge  of  sputum  containing  pus  in 

which  the  actinomyces  can  be  demonstrated.  The  tendency  to  spread 

to  neighboring  tissues  is  characteristic  of  actinomycosis  of  the  lungs  as  well 

as  other  portions  of  the  body.  The  pleura  becomes  involved,  producing  a 

serous  pleuritis  with  the  formation  later  of  suppurating  foci.  These  per- 
forate through  the  chest  wall  and  the  typical  sinuses  or  fistulae  result.  The 

presence  of  a  hard  nodule  developing  over  the  chest  wall  forecasts  the  de- 
velopment of  a  sinus.  The  disease  may  extend  to  the  pericardium  or  to  the 

abdomen  by  rupturing  through  the  diaphragm  at  its  point  of  attachment  to 

the  vertebrae.  Any  of  the  organs  in  the  abdominal  cavity  are  then  affected. 

Lung  actinomycosis  is  also  seen  following  abdominal  actinomycosis  by  an 

extension  of  the- process-upward.  In  many  cases  lung  actinomycosis  runs  a 
course  similar  to  chronic  pulmonary  tuberculosis  of  a  rather  severe  type. 

When  pyogenic  bacteria  gain  a  foothold,  the  disease  becomes  grave.  Leuco- 
cytosis  may  run  as  high  as  21,500.  Loss  of  weight  and  strength  with  night 

sweats  may  be  present. 

ACTINOMYCOSIS  OF  THE  INTESTINAL  TRACT  AND  SKIN 

Actinomycosis  also  attacks  the  intestinal  tract,  usually  the  cecum  and 

parts  of  the  small  and  large  intestine  in  its  immediate  vicinity.  The  symp- 
toms are  obscure  and  develop  slowly  and  may  resemble  an  acute  or  chronic 

appendicitis.  Adhesive  peritonitis  is  seen  as  a  result  of  the  extension  of  the 

process  to  the  surrounding  tissues  and  tumor  formations  may  develop. 

Necrotic  tissue  and  abscesses  are  commonly  present.  They  may  ulcerate 

into  the  intestine,  bladder,  rectum,  vagina  or  externally.  Fistulae  open  on 

the  surface  of  the  abdomen  in  the  region  of  the  umbilicus,  the  right  groin  or  in 

the  lumbar  and  gluteal  region.  Fecal  fistulae  are  common.  The  infection 

may  involve  the  liver  by  way  of  the  portal  vein.  Actinomycosis  may  be 

seen  in  portions  of  the  skin  and  is  usually  secondary  to  one  of  the  other 

forms.  Primary  disease  of  the  skin  occurs  as  a  result  of  penetration  of  the 

fungi  into  wounds  caused  by  pieces  of  grain  or  straw.  Nodules,  extensive  in- 
filtration, abscesses,  ulcers  or  fistulae  may  slowly  develop  around  the  wound. 

Diagnosis. — The  diagnosis  of  actinomycosis  is  not  essentially  difficult  in 
cases  involving  the  jaw  and  face.     The  presence  of  the  ray  fungus  in  the  pus 
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determines  the  diagnosis.  Actinomycosis  of  the  tongue  has  to  be  differen- 
tiated from  carcinoma.  The  latter  begins  more  commonly  on  one  side,  while 

actinomycosis  develops  near  the  tip.  Considerable  pain  is  present  in  cancer 

and  the  lymphatics  in  the  submaxillary  triangle  are  involved  early,  while  in 

actinomycosis  no  involvement  occurs.  Gummata  of  the  tongue  are  larger 

than  the  nodules  formed  by  actinomycosis  and  the  ulcers  found  are  lined  by 

the  characteristic  gummatous  tissue.  The  history  of  exposure  to  syphilis 

and  luetic  signs  present  in  other  portions  of  the  body  should  help  to  differen- 
tiate this  disease.  The  administration  of  potassium  iodid  and  mercury  will 

frequently  clear  up  the  condition.  Tuberculous  ulcers  of  the  tongue  are 

soft,  have  a  caseous  base  or  may  be  covered  with  poor  granulation  tissue. 

They  are  very  tender  and  painful.  Tuberculosis  of  the  lungs  is  usually  con- 
comitant. When  actinomycosis  involves  the  jaw,  it  has  to  be  differentiated 

from  all  forms  of  tumors  which  are  common  to  this  area,  especially  bone  cysts, 

carcinoma  and  sarcoma  of  the  salivary  glands.  The  presence  of  the  ray  fungus 

will  settle  the  diagnosis.  Other  tumors  will  be  taken  up  more  in  detail  in  the 

chapter  on  tumors  of  the  jaws. 

Treatment  of  Actinomycosis.  — After  the  diagnosis  is  established,  a 

one-half  per  cent,  solution  of  copper  sulphate  may  be  used  to  irrigate 
the  abscess  cavities  if  present;  this  is  increased  to  one  per  cent,  within  a  week 

after  the  first  injection.  The  object  of  the  weaker  solution  is  to  accustom 

the  tissues  to  its  presence,  as  I  have  found  that  one  per  cent,  solution  will 

often  cause  a  decided  reaction  attended  by  a  great  deal  of  pain.  These  in- 

jections should  be  made  about  twice  daily  and  copper  sulphate  in  one-eighth 
gr.  doses  should  be  given  internally  three  times  a  day.  Potassium  iodid 

in  lo  gr.  doses,  three  times  a  day,  is  also  recommended  in  conjunction  with 

the  copper  sulphate  as  a  means  of  controlling  the  extreme  pain  which,  not 

infrequently,  is  present.  A  saturated  solution  of  magnesium  sulphate  in 

hot  water  may  be  used  most  advantageously.  When  the  lesion  is  ac- 
cessible and  does  not  yield  to  this  form  of  treatment,  it  may  be  excised.  This, 

however,  is  not  recommended  generally  because  of  the  deformity  remain- 
ing. The  habit  of  chewing  grain  and  straws,  that  may  have  upon  their 

surfaces  the  ray  fungus,  should  be  abandoned  and  each  and  every  one 

ought  to  impress  upon  those  with  whom  he  may  come  in  contact  the  danger 

of  such  a  practice. 

BLASTOMYCOSIS 

Etiology. — The  predisposing  causes  of  blastomycosis  at  the  present  time 
are  unknown.  Family  and  personal  histories  do  not  seem  to  play  a  part. 

Males  between  the  ages  of  40  and  47  seem  to  be  most  frequently  attacked 

and  poor  hygienic  surroundings  favor  the  disease.  The  active  and  essential 

cause  is  infection  with  organisms  which  are  called  the  blastomycetes  (Fig. 

15).  These  are  found  in  the  pus  and  tissues  and  can  be  obtained  in  pure 
culture  from  the  abscesses.     The  infection  atrium  seems  to  be  through  the 
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lungs  by  the  inhalation  of  particles  of  dust  carrying  the  organism.  It  has 
been  known  to  come  through  a  wound  in  any  portion  of  the  body.  It  is 
distributed  through  the  body  by  means  of  the  blood.  Two  forms  of  the 
disease  are  known,  cutaneous  and  systemic.  Blastomycetes  in  unstained 
preparation  appear  as  round  or  oval  bodies  with  a  double  contour  and  a 

highly  refractile  capsule.  Within  the  capsule  granules  or  spore-like  bodies 
can  be  distinguished.  By  the  addition  of  one  to  ten  per  cent,  solution  of 
potassium  hydrate  blastomycetes  are  more  clearly  brought  out.  Vacuoles 
of  different  sizes  are  seen  in  the  organism.     Reproduction  takes  place  by 

'i^^Kim-^^ll^ft^^MM 

r?'-; 
Fig.  15. — Smear  from  tubercle-like  lesions  in  the  spleen,  mounted  in  one  per  cent, 

potassium  hydrate  in  glycerin,  showing  the  organism  of  blastomycosis  (  X  1000).  (Micro- 
photograph,  courtesy  of  the  Jour,  of  Cut.  Dis.) 

budding.  The  blastomycetes  vary  in  size  from  7  to  20^1.  The  parasite 
grows  well  on  glycerin  or  glucose  agar,  blood  serum,  broth  and  other  ordinary 
culture  media,  a  microscopic  growth  being  seen  in  from  two  to  fourteen  days. 

The  parasite,  when  grown  on  artificial  media,  appears  first  as  a  fine  branch- 
ing mycelium  with  a  few  small  spore-like  bodies.  Later,  segmented  pod- 
like mycelia  appear  with  large  round  or  oval  bodies,  having  bud-like 

projections. 
Symptoms  of  Cutaneous  Form. — In  the  cutaneous  form  of  blastomycosis, 

the  face  is  the  site  of  predilection,  the  region  around  the  cheek  and  eyelid 
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being  frequently  attacked.  The  lesion  starts  as  a  papulo-pustule  and  may 
extend  to  form  large  patches  several  inches  in  diameter.  The  patches  are 

made  up  of  papillomatous  elevations  surrounded  by  a  bluish-red  areola  con- 

taining small  miliary  abscesses.  Pus  can  be  squeezed  from  almost  any  por- 
tion of  the  lesion  and,  when  examined,  the  organisms  are  found  in  it.  The 

course  of  the  disease  is  chronic  and  there  are  alternating  periods  of  quies- 
cence and  activity.  Other  portions  of  the  body  affected  are  the  wrist,  knee, 

arm  and  back. 

Symptoms  of  Systemic  Form. — In  the  systemic  form,  the  symptoms  are 
in  proportion  to  the  findings  present.  The  lungs  are  the  organs  chiefly 

affected,  although  the  liver,  spleen,  kidneys,  pancreas  and  adrenals  show 

some  degree  of  infection.  The  organism  has  been  isolated  from  necrotic 

areas  in  bone.  The  patient  has  an  irregular  temperature,  anorexia,  some 

emaciation,  general  loss  of  strength  and  cough.  The  sputum  may  be  bloody, 

purulent  or  only  frothy.  The  organisms  can  be  demonstrated  in  the  sputum. 

The  pulse  is  rapid  and  feeble,  respiration  increased  and  albumen  may  be  pres- 
ent in  the  urine.  Multiple  subcutaneous  abscesses  may  be  noticed,  which 

lead  to  ulcerations.  In  the  lungs  are  found  the  typical  physical  signs  usually 

noted  in  pulmonary  tuberculosis,  such  as  dullness,  bronchophony,  bronchial 

breathing  and  various  rales.  Any  grade  of  anemia  is  seen,  depending  on  the 

duration  and  severity  of  the  infection. 

Diagnosis  of  Blastomycosis. — Tuberculosis  is  the  disease  most  frequently 
confounded  with  blastomycosis,  both  in  the  systemic  and  the  cutaneous  forms. 

The  inoculation  of  guinea  pigs  with  pus  from  the  cutaneous  lesions  or  from 

the  contents  of  abscesses  will  clear  the  diagnosis.  The  cutaneous  cases  are 
mistaken  for  verrucous  tuberculosis.  In  this  skin  aiiection  the  dorsum  of 

the  hand  alone  is  involved,  while  in  blastomycosis  the  face  and  other  areas 

are  affected  as  well.  The  organism  is  found  in  the  pus  exuding  from  the 

skin  lesion  in  blastomycosis.  The  smooth,  supple  scar  of  the  healed  lesion 

differentiates  this  from  verrucous  tuberculosis.  The  late  forms  of  syphilis 

may  be  confused.  Here  the  lesion  is  made  up  of  individual  tubercles  which 

form  characteristic  ulcers  and  later  scars.  A  syphilitic  lesion  has  a  tendency 

to  heal  and  to  spread  to  other  areas.  A  course  of  antisyphilitic  treatment  will 

clear  the  diagnosis.  Epithelioma  can  be  distinguished  by  the  hard,  pearly 

border  of  the  induration  and  the  absence  of  the  miliary  abscesses  in  its  margin. 

Treatment. — Potassium  iodid  has  produced  marked  results  in  many  cases, 
doses  as  large  as  600  gr.  per  day  often  being  required.  It  should  be  con- 

tinued over  a  long  period  of  time.  Copper  sulphate  in  one-eighth  gr.  doses, 

three  times  a  day,  can  be  given  internally  while  an  application  of  a  one-half 
per  cent,  solution  is  made  locally.  Good  results  have  been  reported  in  some 

cases.  The  X-ray  has  helped  as  an  adjunct  to  the  general  treatment.  If, 

in  cutaneous  blastomycosis,  the  entire  lesion  can  be  excised,  surgical  pro- 
cedure is  indicated.  Large  abscesses  occurring  in  generalized  blastomycosis 

should  be  incised  and  properly  drained. 
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ERYSIPELAS 

Etiology. — Erysipelas  is  a  disease  characterized  by  an  acute  inflamma- 
tory condition  of  the  skin,  subcutaneous  tissues  and  mucous  membranes. 

It  is  contagious  and  infectious.  The  onset  is  sudden  and  there  is  a  tendency 

to  spread  rapidly  over  the  skin  surface.  There  is  no  loss  or  injury  to  the 

tissues  following  the  infection.  The  disease  is  caused  by  the  streptococcus. 

This  streptococcus  is  from  3  to  4  yu  in  diameter,  occurs  in  chains,  single 

pairs  forming  the  links,  stains  readily  with  the  usual  dyes  and  by  Gram's 
method.  Inoculation  into  the  lower  animals  produces  the  disease.  The 

bacteria  are  found  most  abundantly  at  the  border  of  the  advancing  lesion. 

The  predisposing  causes  are  principally  abrasions  or  wounds,  especially 

a  septic  wound.  A  slight  scratch  is  sufficient.  Patients  weakened  by 

alcoholism,  poor  hygienic  surroundings,  dissipation,  diabetes  or  albuminuria 

are  more  liable  to  the  disease.  One  attack  leaves  the  patient  subject 

to  another.  Overcrowding  in  hospitals,  poor  ventilation  and  unsanitary 

conditions  in  these  institutions  lead  to  many  cases. 

Symptoms. — The  incubation  period  is  usually  short,  from  12  to  48  hours. 

The  onset  is  sudden,  with  slight  chills  and  a  rapid  rise  of  temperature — 103'^ 

to  106°  F.  Other  prodromata  which  may  be  present  are  headache,  malaise 
and  anorexia.  In  some,  nausea  and  vomiting  may  occur  with  pain  in  the 

epigastrium.  The  rash  soon  appears,  either  from  the  margin  of  the  wound 

or  apparently  starting  in  sound  tissue.  In  severe  cases  there  is  a  leucocytosis 

of  from  14  to  20,000  with  a  polymorphonuclear  increase.  With  the  onset 

of  suppuration  the  leucocytes  may  reach  as  high  as  60,000.  Examination 

of  the  blood  is  negative  in  the  majority  of  cases.  The  rash  is  characteristic- 

ally of  a  vivid,  bright  red  color,  appearing  in  spots  which  soon  merge  into^ 
one.  The  red  area  advances  rapidly  from  the  margin.  The  color  disappears 

on  pressure,  but  quickly  returns.  The  skin  is  swollen,  smoothly  elevated, 

hot,  shiny  and  tender  to  the  touch.  The  patient  may  complain  of  a 

burning  sensation  or  tightness,  but  scarcely  any  pain  unless  the  denser  tis- 

sues are  involved.  Erysipelas  of  the  scalp  is  usually  quite  painful  and  dis- 
tressing. Vesicles  may  form  on  the  surface  which  change  to  pustules,  dry 

up  and  form  crusts.  They  may,  however,  merge  into  large  blebs.  A  new 

focus  may  start  in  some  other  portion  of  the  body  while  the  first  lesion  is 

still  active.  After  the  disease  has  subsided,  there  is  a  brownish,  furfuraceous 

desquamation  of  the  skin.  There  is  rarely  scar  formation  or  any  disfiguring 

mark.     Pus  is  seen  occasionally. 

Complications  of  Erysipelas. — The  temperature  varies  with  the  degree  of 
local  infection.  It  is  continuous,  but  in  some  cases  may  be  remittent,  inter- 

mittent or  quite  irregular.  In  those  addicted  to  alcohol,  a  delirium,  closely 

resembling  delirium  tremens,  may  supervene.  Severe  vomiting  or  diarrhea, 

delirium,  stupor  or  coma  are  unfavorable  prognostic  signs.  Constitutional 

symptoms  disappear  when   the  rash  fades  unless  pus  forms.     Erysipelas. 
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grafted  on  a  wound  has  little  effect  on  the  healing,  union  taking  place  by 

primary  intention,  or  it  may  became  gangrenous  and  a  diphtheritic  mem- 
brane form  on  it.  The  glands  in  the  region  become  swollen  and  tender  and 

may  suppurate,  forming  an  abscess.  There  are  many  complications  in 

erysipelas,  among  the  more  common  being:  subcutaneous  abscesses,  which 

may  appear  without  inflammatory  signs  and  cause  moderate  pain  or  tender- 
ness; phlegmons,  which  may  form  separating  the  various  connective  tissue 

and  muscular  planes,  resulting  in  widespread  sloughing  and  a  large  amount 

of  pus.  Sinusitis,  phlebitis,  meningitis  and  pyemia  are  seen  in  erysipelas 

affecting  the  skull.  Pleurisy,  pneumonia,  peritonitis  and  endocarditis  are 

occasionally  present.  Acute  nephritis  with  the  presence  of  albumin,  casts 

and  blood-serum  in  the  urine  is  a  rather  frequent  complication. 

Erysipelas  of  the  Fauces. — Erysipelas  of  the  fauces  is  occasionally  seen, 
when  it  causes  a  disagreeable  sensation,  a  burning  or  smarting  in  the  throat. 

This  is  followed  by  a  diffuse  inflammation  of  the  mucous  membranes  which 

involves  the  glottis,  larynx,  uvula  and  soft  palate.  The  mucous  membrane 

has  a  bright  red,  dry  and  glistening  appearance.  The  voice  becomes  hoarse 

or  aphonia  may  follow.  Dyspnea  is  seen  frequently  because  of  the  edema 

present  in  the  glottis  and  surrounding  tissues.  Ulceration  or  sloughing  of  any 

of  the  fauces  may  take  place,  resulting  in  scars  which  vary  in  the  degree  of 

deformity.  The  glands  at  the  angles  of  the  jaw  become  greatly  enlarged  and 

adherent.     They  may  suppurate. 

Erysipelas  may  also  attack  the  scrotum  where  it  has  a  tendency  to  cause 

a  great  deal  of  sloughing. 

Diagnosis. — The  diagnosis  of  erysipelas  is  easily  made.  The  shining, 
bright  red  color  of  the  lesion  and  the  sharply  defined  raised  margin  with 

advancing  borders  are  sufficient  for  diagnosis.  The  exanthemata  are  diffuse 

while  erysipelas  is  localized.  Lymphangitis  is  recognized  by  the  red  streaks 

running  from  the  point  of  infection  towards  the  heart.  A  septic  wound  has 

a  red  appearance,  but  the  borders  are  not  sharply  defined.  Erythema  solare 

can  be  differentiated  by  a  history  of  exposure  to  the  sun's  rays,  absence  of 
temperature  and  other  constitutional  symptoms.  It  does  not  spread.  Ery- 

thema nodosum  and  eczema  rubrum  are  occasionally  confused. 

Treatment. — The  prophylactic  treatment  is  all  important,  especially 

in  hospitals.  Every  case  of  erysipelas  should  be  isolated  and  the  sur- 
roundings thoroughly  and  efficiently  fumigated  after  discharging  the  patient. 

All  wounds  should  be  treated  with  strict  aseptic  precautions.  Physicians 

treating  cases  of  erysipelas  should  not  operate  for  several  days  after  coming  in 
contact  with  the  disease. 

The  local  treatment  of  erysipelas  is  not  curative,  but  palliative.  Hot 

applications,  using  saturated  solutions  of  magnesium  sulphate,  lead  and 
opium  wash  and  boric  acid  solutions,  relieve  the  stiffness  and  burning.  In 

many  cases  they  seem  to  control  the  extension  of  the  process.  Ichthyol  or 

thiol  have  been  applied  in  the  form  of  local  application,  but  seem  to  have 
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no  better  effect  than  the  other  solutions  mentioned.  In  erysipelas  of  the 
fauces,  a  two  per  cent,  solution  of  liquor  argenti  nitratis  may  be  painted  on 
the  affected  parts  once  daily,  various  antiseptic  gargles  employed  every 
two  hours  and  hot  applications  made  externally.  If  the  dyspnea  is  marked 
and  threatening,  tracheotomy  may  be  necessary.  The  general  system  should 
be  treated  by  using  nutritious  food  and  stimulants  when  indicated,  the 
bowels  should  be  active,  using  compound  cathartic  pills,  freshly  made, 
or  Epsom  salts.  High  temperature  should  be  dealt  with  by  means  of  sponge 

baths,  alcohol  rubs,  tubbing  or  packs.  Antistreptococcic  serum  may  be  in- 
jected subcutaneously,  20  to  30  cc.  being  the  usual  dose. 

GONORRHEA 

Etiology. — Gonorrhea  is  an  infective  disease  due  to  the  presence  of  the 
gonococcus  and  is  characterized  by  a  purulent  discharge  from  the  part  af- 

fected. It  is  commonly  seen  in  the  urethra  of  men  and  vagina  of  women. 

The  eyes  and  mouth  of  new-born  children  may  be  the  seat  of  the  infection. 

Fig.   16. — Gonococci  from  gonorrheal  pus.     {DaCosta.) 

It  has  been  the  author's  experience  that  many  children  having  harelip 
and  cleft  palate  are  found  not  only  with  gonorrheal  ophthalmia,  but  with 
gonorrheal  infection  of  the  nose,  mouth  and  throat.  Such  conditions, 

when  established  beyond  doubt,  are  contra-indications  to  surgical  treat- 
ment. The  usual  treatment  in  these  cases  must  be  continued  until  the 

eyes  and  mouth  have  been  cured  before  operating.  The  vagina  in  young 
children,  especially  those  in  hospitals,  is  frequently  attacked  without  any 
apparent  direct  contact.  In  adults  the  disease  is  usually  contracted  by  illicit 
sexual  intercourse.  The  disease  may  be  carried  to  the  eyes  of  the  one  infected 
by  means  of  fomites  or  fingers.  The  rectum  may  be  affected,  especially  in 
women,  by  continuity  or  sexual  perversion.  The  gonococcus  occurs  in  the  pus 
or  epithelial  cells.  It  is  kidney  shaped  and  paired  (Fig.  16).  It  stains 

easily,  is  Gram  negative  and  grows  with  difl&culty  on  blood-serum.  The 
presence  of  acid  favors  the  growth  while  alkalies  have  the  opposite  effect. 
It  has  the  power  of  penetrating  intact  mucous  membrane,  thus  favoring  the 
growth  of  pyogenic  bacteria.     A  capsule  can  be  demonstrated  with  the 
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capsular  stain.  In  a  stained  preparation  made  from  the  pus,  the  gonococci 
are  characteristically  seen  inside  the  leucocytes. 

Gonorrheal  Urethritis. — Gonorrheal  urethritis  appears  in  from  three  to 
six  days  after  exposure.  There  is  a  scalding  pain  during  or  a  few  hours  before 
the  discharge  is  manifest.  This  discharge  is  scanty  and  mucoid  in  charact  er, 
becoming,  however,  purulent  within  a  few  days.  The  mucous  membrane  of 

the  urethra  becomes  swollen  and  markedly  inflamed.  This  results  in  pain  dur- 
ing and  after  urination,  which  varies  in  severity.  The  acute  stage  usually 

lasts  from  two  to  three  weeks,  at  the  end  of  which  time  the  discharge  grows 

less  and  its  character  changes  to  the  mucoid  or  gelatinous  form.  Occasion- 
ally blood  is  seen  mixed  with  the  pus.  Towards  the  end  of  the  disease  the 

meatus  may  become  closed  each  morning  by  the  accumulation  of  a  drop  or 
two  of  pus.  This  latter  stage  lasts  from  two  to  three  weeks.  The  gonococci  are 
present  throughout.  There  is  tenderness  along  the  course  of  the  urethra  and 
pain  may  be  present  in  the  perineum  or  back  of  it.  Frequent  micturition  is  a 
distressing  feature.     The  inguinal  glands  may  become  enlarged  and  irritated. 

Chronic  gonorrhea  or  gleet  is  seen  in  cases  which  are  neglected  or  poorly 
treated.  There  is  a  thin  discharge  which  may  continue  for  years  after  the 
initial  infection.  It  may  be  due  to  posterior  urethritis,  a  stricture  in  the 
course  of  the  urethra,  to  ulcers  or  to  repeated  attacks.  Another  form  of  this 
disease  is  posterior  urethritis  and  is  due  to  an  extension  of  the  inflammation  to 
the  prostate  gland  and  testes.  In  this  form  there  is  considerable  pain 
in  the  perineum.  Among  the  local  complaints  of  gonorrhea  in  man  may  be 
mentioned  balanitis,  chordee,  cowperitis,  stricture,  bubo,  cystitis,  prostitis, 
epididymitis  and  vesiculitis. 

Complications  of  Gonorrhea  in  Women. — In  women  the  disease  usually 
is  ushered  in  with  a  purulent  discharge  from  the  vagina,  painful  micturition 
and  a  burning  sensation  or  feeling  of  fullness  in  the  vagina.  In  others,  the 
purulent  discharge  is  the  only  feature  noticed.  Many  women,  however,  are 
infected  and  notice  no  discomfort  or  signs  until  the  infection  has  ascended  to 
the  tubes  where  it  results  in  salpingitis.  The  disease  lasts  considerably  longer 
in  women  than  in  men  because  of  the  difiiculty  in  reaching  the  parts  affected. 

Among  the  complications  may  be  mentioned  cystitis,  labial  abscesses,  endo- 
metritis, salpingitis,  ovaritis  and  peritonitis,  the  last  being  localized  in  the 

pelvis.  In  female  infants  and  young  girls,  these  complications  are  rarely  seen. 

The  infection  remains  purely  a  vulvovaginal  afi'air. 
Systemic  Complications. — A  general  infection  may  take  place  in  patients 

suffering  from  gonorrhea  by  the  entrance  of  the  gonococci  into  the  blood- 
stream, by  the  absorption  of  gonotoxin  and  by  the  presence  of  a  mixed  in- 
fection, due  to  the  streptococcus,  staphylococcus  or  B.  coli.  The  general 

infection  is  more  often  seen  in  males  than  in  females.  It  occurs  usually 
late  in  the  course  of  the  disease  or  about  the  third  week  of  the  acute  stage. 

Gonorrheal  rheumatism  is  the  common  form  of  general  infection  and  is  seen 
as  a  simple  arthritis  without  apparent  inflammation,  accompanied  by  pain 

4 
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in  the  muscles  or  a  tenosynovitis;  as  a  hydrarthrosis  or  effusion  into  the  joint 

accompanied  by  an  inflammatory  process  in  the  adjacent  tissues;  as  a  sero- 
fibrinous or  purulent  arthritis.  In  gonorrheal  rheumatism  the  joints  com- 

monly affected  are  the  knees,  ankles  and  wrists,  usually  one  only  being  at- 
tacked. If,  however,  two  or  more  are  involved,  all  but  one  clears  up  rapidly. 

Ankylosis,  either  fibrous  or  bony,  may  result,  the  latter  being  rare.  Acute 

synovitis  of  the  temporo-mandibular  joint  is  occasionally  seen.  The  condi- 
tion is  recognized  by  the  pain,  swelling  and  immobility  of  the  jaw,  together 

with  the  presence  of  the  gonococcus  or  a  history  of  a  recent  acute  gonorrhea. 
Gonorrhea  may  affect  the  muscles,  nerves  or  fibrous  tissue,  as  a  result  of  the 
gonorrheal  arthritis  or  independently.  Pain  in  the  heel  and  sole  of  the 
foot  is  frequently  present  in  these  cases,  on  account  of  an  inflammation 
of  the  plantar  fascia,  ligaments  and  tendons.  Septicemia  and  pyemia, 
due  to  the  Neisserian  bacteria  alone,  are  rare.  The  pyogenic  bacteria  are 

usually  present.  In  this  condition  endocarditis  and  pleurisy  are  occasion- 
ally seen. 

Gonorrheal  Conjunctivitis. — Gonorrheal  conjunctitivits  is  seen  in  adults 
occasionally,  but  is  a  very  frequent  complication  appearing  in  new-born  in- 

fants (ophthalmia  neonatorum).  In  adults  it  is  usually  unilateral,  while  in 
infants  bilateral.  This  is  due  to  the  fact  that  in  older  individuals  the  infection 

is  carried  directly  to  one  eye  or  the  other  by  means  of  the  fingers-or  fomites, 
while  in  infants  the  infection  gains  entrance  during  the  passage  through  the 
vagina.  The  affected  eye  becomes  injected  and  the  discharge  mucoid, 
later  becoming  purulent.  There  is  marked  edema  in  the  conjunctiva  and 
eyelids.  Neglect  or  poor  treatment  may  result  in  the  formation  of  an  ulcer 
on  the  cornea  and  disorganization  of  the  eye.  This  is  the  most  common  cause 
of  blindness  in  infants. 

Diagnosis. — In  the  male,  gonorrheal  urethritis  must  be  differentiated  from 
the  non-specific  forms,  where  the  organisms  found  are  Gram  positive  and  the 
condition  does  not  last  long.  Urethreal  chancre  comes  into  consideration  and 

is  ruled  out  by  the  absence  of  the  gonococcus  and  the  presence  of  the  spiro- 
cheta  pallida.  The  presence  of  a  foreign  body  in  the  urethra  is  eliminated  by 
the  passing  of  a  sound.  A  chronic  purulent  cystitis  or  a  prostatic  abscess  is 
ruled  out  by  cystoscopic  examination  and  an  examination  of  the  rectum.  In 

the  female,  non-specific  vaginitis  is  very  common  and  a  bacteriological  ex- 
amination will  often  clear  up  the  diagnosis.  Leucorrhea  is  differentiated  with 

difficulty.  Persistent  and  frequent  examination  of  the  leucorrheal  discharge 
with  the  absence  of  the  gonococcus  is  the  only  method  of  determining  the 
cause.  Pelvic  abscess  and  carcinoma  occasionally  come  in  for  consideration, 
but  a  pelvic  examination  will  eliminate  them.  Gonorrheal  rheumatism  may 

be  confused  with  other  forms  of  rheumatism.  In  acute  inflammatory  rheu- 
matism, many  joints  are  affected  and  the  disease  migrates  from  one  to  the 

other.  The  pain  is  acute  with  or  without  movement  and  the  temperature 
high.     In  joint  tuberculosis  the  onset  is  more  gradual,  little  inflammation 



SPECIAL    INFECTION  51 

is  present  and  the  process  is  limited  to  one  joint,  while  in  gonorrheal  rheu- 
matism several  joints  may  become  affected.  Gonorrheal  conjunctivitis  is 

distinguished  from  the  other  forms  by  the  presence  of  the  gonococcus  in  other 

portions  of  the  body  or,  in  case  of  infants,  in  the  genital  tract  of  the  mother. 

In  all  cases  of  gonorrhea,  the  discharge  should  be  carefully  examined,  using 

the  Gram  stain  as  a  check  for  the  presence  of  the  gonococcus.  In  gonorrheal 

joints,  the  aspiration  of  the  fluid  will  frequently  show  the  presence  of  the 
Neisserian  bacteria. 

Treatment. — In  the  treatment  of  gonorrheal  urethritis^  rest  should  be  in- 
sisted upon,  a  copious  fluid  diet  ordered  consisting  of  water,  milk,  barley  water, 

grape  juice,  etc.  Meat,  alcohol  and  beverages  should  be  interdicted  or  con- 

siderably lessened  in  amount.  Various  drugs  are  used.  Among  the  more  com- 

mon may  be  mentioned  the  alkalies,  as  potassium  citrate,  diuretics,  as  po- 
tassium acetate,  infusion  of  buchu,  etc.  Various  preparations  of  sandalwood 

oil  and  hexamethylenetetramin  are  recommended  during  the  course  of  the 

purulent  discharge.  Urethral  injections  of  potassium  permanganate  i  to 

5,000,  protargol  one-fourth  to  two  per  cent.,  argyrol  five  to  twenty  per  cent., 
silver  nitrate,  zinc  sulphate  and  various  other  preparations  can  be  used  in  the 

later  stages  of  the  disease.  Irrigations  are  recommended  by  some,  using  one 

or  two  pints  of  one  of  the  following  mixtures:  potassium  permanganate  i  to 

20,000,  silver  nitrate  i  to  500,  protargol  i  to  500  and  argyrol  twenty  per  cent. 

In  the  treatment  of  gleet,  strictures  should  be  dilated,  the  prostate  emp- 
tied of  retained  gonorrheal  secretions  and  the  urethra  painted  with  silver 

nitrate,  protargol  or  some  other  silver  preparation.  Autogenous  or  stock 

vaccine  should  be  used  in  these  cases,  starting  with  twenty-five  million  and 
rapidly  increasing.  Injections  can  be  made  every  three  to  five  days.  Some 
authors  claim  no  results  while  others  have  obtained  remarkable  effects.  In 

women,  low  douches  of  any  of  the  preparations  mentioned  under  irrigation 
can  be  used.  The  same  internal  treatment  is  recommended.  For  details  of 

the  treatment  of  these  cases,  one  should  consult  a  text-book  on  medical 
gynecology. 

Where  the  systemic  infection  is  due  to  the  absorption  of  the  toxins,  the 

local  condition  should  be  carefully  treated  by  any  of  the  methods  mentioned 

under  urethritis,  elimination  promoted  and  the  diet  watched.  In  severe 

cases,  the  injection  of  the  gonorrheal  vaccine  prepared  from  the  patient  is  best. 

Owing  to  the  fact  that  autogenous  vaccine  is  difficult  to  obtain,  one  should  not 

wait,  but  should  use  stock  vaccines  prepared  by  commercial  houses.  The 

initial  dose  should  be  small,  rarely  over  fifty  million  because  of  the  risk  of 

producing  grave  symptoms  (high  fever  and  orchitis).  If  the  initial  dose 

produces  no  bad  effects,  the  following  doses  can  be  run  up  rapidly  giving 

as  high  as  250  million  at  one  time.  Intervals  of  from  three  to  five  days 

are  recommended  between  injections.  In  chronic  gonorrhea,  autogenous 

vaccines  should  be  made,  including  the  mixed  infection  bacteria  as  well  as 

the  gonococcus. 
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In  conjunctivitis  of  the  adult  where  one  eye  is  affected,  the  other  should  be 

carefully  protected  by  a  BuUer's  shield,  while  the  diseased  eye  is  irrigated  with 
copious  quantities  of  saturated  boric  acid  solution  or  potassium  permanga- 

nate I  to  5,000  every  hour  or  two  during  the  day  and  at  least  every  four  hours 
at  night.  If  the  edema  is  very  marked,  great  care  should  be  taken  in  lifting 

the  eyelid  or  attempting  to  everfit,  owing  to  the  fact  that  injury  to  the  con- 
junctiva is  easily  induced.  Where  the  edema  is  marked,  ice  compresses  should 

be  applied  to  reduce  it  before  attempting  to  evert  the  lid.  Argyrol  in  10  to  25 
per  cent,  solution  should  be  instilled  into  the  eye  between  irrigations.  In 
infants  both  eyes  are  treated  as  above,  using  greater  care  to  prevent  injury  to 
the  conjunctiva.  If  drainage  is  necessary,  the  external  commissure  can  be 
cut.     Corneal  ulcers  and  opacity  should  be  watched  for  and  avoided. 

In  gonorrhea  of  the  throat  in  a  new-born  cleft  palate  child,  the  throat  should 
be  irrigated  with  warm  boric  acid  solution.  This  is  followed  by  applications 
of  a  twenty  per  cent,  solution  of  argyrol,  care  being  taken  not  to  allow  it 
to  run  down  the  throat.  If  the  nose  is  involved,  it  should  be  sprayed  with 

argyrol. 



CHAPTER  III 

SYPHILIS 

Etiology. — Syphilis  is  a  protean  disease  found  in  man  and  is  either  ac- 
quired or  transmitted  by  heredity.  The  aaquired  form  is  characterized  by 

special  tissue  changes  at  the  site  of  inoculation,  called  the  primary  lesions. 
In  from  six  to  twelve  weeks  the  symptoms  become  constitutional  and 
manifest  themselves  by  changes  in  the  skin  and  mucous  membrane,  known 

as  secondary  lesions.  After  a  longer  or  shorter  period  the  constitu- 

tional symptoms  take  on  the  gummatous  character — tertiary  lesions,  which 
are  found  in  the  bones,  muscles,  brain,  skin  and  visceral  organs.  Finally, 

after  many  years,  the  para-  or  meta-syphilitic  manifestations  may  appear; 
of  these  the  most  common  are  tabes  dorsalis  and  general  paresis. 

Method  of  Acquiring  Syphilis. — According  to  most  s\T3hilographers  there 
are  several  methods  of  acquiring  the  disease.  By  far  the  most  common  way 
is  by  illegal  sexual  intercourse.  The  primary  lesion  is  then  found  on  the 
genitals.  Occasionally  it  is  transmitted  by  means  of  fomites,  such  as  towels, 
dishes,  pipes,  etc.  When  it  is  contracted  by  kissing  and  improper  practices, 
the  initial  sore  is  located  on  the  lip.  Making  gynecological  examinations  of 

syphilitic  women  without  gloves  is  another  method  of  contracting  the  dis- 
ease. Wet  nurses  may  develop  a  luetic  sore  on  the  breast  while  nursing  a 

syphilitic  child.  Within  wedlock,  the  disease  may  be  transmitted  to  the 
ovum  from  the  father.  One  parent  or  the  other  may  be  free  from  syphilis, 
but  usually  both  are  affected.  A  child  born  of  syphilitic  parents  is  not 
necessarily  syphilitic.  The  mother  may  become  infected  after  becoming 
pregnant  and  the  disease  may  be  transmitted  to  the  fetus  by  way  of  the 

placenta.  CoUes'  law  has  been  recently  disputed  because  the  Wassermann 
test  is  found  positive  in  so  many  cases.  The  law  is  as  follows:  If  a  healthy 
mother  bears  a  syphilitic  child  she  becomes  immune  to  the  disease. 

Spirocheta  Pallida. — The  causative  factor  in  syphilis  has  been  cleared  up 
in  the  last  few  years.  Few  men  now  doubt  that  the  spirocheta  palHda  (Fig. 
17)  is  the  cause  of  syphilis.  In  1905  Siegel  and  Schaudinn  discovered  the 
spirocheta  pallida  in  the  primary  and  secondary  lesions  in  man  and  in  no  other 

disease.  Since  that  time  many  men  in  different  parts  of  the  world  have  re- 
ported the  same  findings.  In  this  country  it  is  now  one  of  the  recognized 

methods  of  diagnosis  to  look  for  the  spirochetes  in  the  initial  lesions.  No- 
gouchi  in  the  last  year  has  been  able  to  grow  the  organism  on  artificial  media. 
It  is  difficult  to  inoculate  the  virus  into  monkeys,  but  recently  lesions  typical 
of  syphilis  have  been  reported  in  monkeys.  Nogouchi  has  been  able  to  get 
the  anaphylactic  reaction  with  the  spirochete  obtained   from   the  growth 
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on  artificial  media.  Thus,  while  Koch's  law  has  not  been  fulfilled,  there  is 
little  doubt  in  the  minds  of  medical  men  that  the  spirocheta  pallida  is  the 

cause  of  syphilis. 

The  spirocheta  is  found  most  easily  in  the  initial  lesions  of  the  condyloma 

lata  but  it  has  been  recovered  from  nearly  all  the  lesions  in  syphilis.  It  is 

from  6  to  9  ;U  long  and  about  .5  /x  wide,  the  body  having  from  8  to  12  whorls. 

On  each  of  the  sharp  ends  is  found  a  narrow  flagellum.     The  organism  stains 

Fig.  17. — Spiroclmta  pallida  stained  by  Levaditi  method.  The  section  shows  an 
infarcted  lymph  vessel  at  the  junction  of  two  branches.  The  lumen  is  filled  with  leukocytes. 
The  spirochetes  follow  the  lymph  vessel  for  the  most  part,  but  are  also  penetrating  into 
the  surrounding  tissue.     {From  Doflein  after  Ehrmann.) 

with  difficulty  and  a  special  technic  is  necessary.  The  India  ink  method 

in  conjunction  with  the  dark  stage  is  a  rapid  and  easy  way  of  demonstrating 

the  spirochete.  It  stands  out  as  a  white,  refractile  body  against  a  black 
background. 

Pathology  of  Primary  or  Chancre  Stage. — The  more  modern  classification 
is  as  follows: 

Chancre  stage 

Systemic  stage 

Gummatous  stage 
Nerve  stage. 
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For  convenience  in  presenting  this  subject  we  will  combine  this  classifica- 
tion with  the  old: 

Primary  or  chancre  stage  Tertiary  or  gummatous  stage 

Secondary  or  systemic  stage     Parasyphilitic  or  nerve  stage. 

The  initial  lesion  may  be  genital,  paragenital  or  extragenital  and  is 

usually  found  on  the  glans  or  frenum  of  the  penis.  It  may  be  located  any- 
where on  the  vulva,  vagina  or  cervix.  Occasionally  the  chancre  is  seen  on 

the  lips,  anus,  finger,  tongue,  breast,  palate  or  tonsils.  The  incubation 

period  is  about  three  weeks.  The  lesion  may  be  single  or  multiple.  If  the 

latter,  it  may  be  contemporary  or  successive,  and,  if  successive,  the  inocula- 
tion is  by  means  of  parasites  like  scabies,  etc.  Two  forms  are  seen,  the 

simple  sclerosis  and  the  papule.  In  the  simple  sclerosis  there  is  an  infiltra- 

tion of  the  skin  or  mucous  membrane,  slight  redness,  and  it  is  sharply  de- 
fined, very  hard  and  not  painful.  The  sclerosis  may  be  fiat  or  nodular. 

Microscopically,  there  is  a  proliferation  of  connective  tissue  in  the  skin  and 

round  cell  infiltration.  This  occurs  particularly  around  and  between  the 

blood-vessels  and  in  the  body  of  the  papillae.  Epitheloid  and  spindle  cells 
with  an  occasional  giant  cell  are  also  seen.  There  is  an  endovasculitis  which 

may  lead  to  complete  obliteration.  The  adjacent  lymph  vessels  are  filled 

with  epitheloid  and  spindle  cells,  making  them  stand  out  as  cords  on  palpa- 
tion. The  infiltration  of  these  cells  in  the  surrounding  tissue  and  epithelium 

thins  out  the  latter  and  finally  leads  to  an  erosion  or  ulceration.  The  ulcera- 
tion is  due  to  disintegration  and  subsequent  infection  by  other  bacteria. 

The  gross  picture  of  the  ulcer  is  rather  characteristic.  It  is  flat,  dished  out 

with  a  hard  base,  which  is  discolored  and  covered  with  tissue  debris  and 

pus  after  the  invasion  with  bacteria.  The  edge  is  hard  and  sharp.  The 

ulcer  is  later  filled  with  granulation  tissue. 

The  initial  papule  consists  of  cell  proliferation  and  infiltration  in  the 

body  of  the  skin.  The  nodule  grows  upward  and  is  rounded,  livid,  red  and 

less  hard  than  the  sclerosis.  It  varies  in  size  up  to  a  split  pea  and  usually 

progresses  downward,  forming  an  ulcer.  The  healing  takes  place  slowly, 

but  under  proper  treatment  the  ulcer  may  clear  up  in  a  few  weeks  or 
months.  The  connective  tissue  hardness  remains  for  some  time  after  the 

ulcer  is  closed.  Finally  it  can  only  be  found  as  an  atrophic  scar  which  is 
pigmented  brown. 

Symptoms  of  Primary  or  Chancre  Stage. — Constitutional  symptoms  are 
absent,  as  a  rule,  in  the  primary  stage.  If  it  were  not  for  the  appearance  of  the 

chancre,  the  patient  would  not  be  aware  that  anything  was  wrong.  In  fact, 

in  women  it  is  often  found  they  are  unaware  there  ever  was  a  chancre.  If 

no  retained  discharges  are  present  to  irritate  the  lesion,  there  is  no  pain.  The 

primary  sore  appears  from  two  to  six  weeks  after  exposure  and  varies  in 

size  from  one  to  two  cm.  in  diameter.  Unless  a  secondary  infection  super- 
venes, the  chancre  heals  spontaneously  leaving  a  small,  flat,  atrophic  scar  with 
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a  whitish  center.  The  inguinal  glands  in  the  male  are  nearly  always  affected, 
but  very  frequently  in  women  they  are  not.  The  chancre  lasts  from  six  to 
eight  weeks  or  longer. 

Diagnosis  of  Primary  or  Chancre  Stage. — The  diagnosis  of  a  Hunterian 
or  syphilitic  chancre  from  a  soft  chancre  is  not  always  easy.  The  hard 
chancre  is  usually  single,  while  the  soft  is  always  multiple.  The  soft  chancre 
appears  three  to  six  days  after  infection  and  extends  rapidly.  The  ulcer 
is  deep  and  has  a  base  sloughy  in  character.  The  inguinal  glands  are 
largely  matted  together  by  adhesions  and  are  painful.  They  tend  to 
suppurate  and  form  a  bubo.  The  ulcer  does  not  heal  spontaneously. 
Finally,  the  absence  of  the  spirochete  and  the  presence  of  the  Ducrey 
bacillus  will  settle  the  diagnosis.  If  the  syphilitic  chancre  becomes 
infected,  the  diagnosis  is  still  more  difl&cult.  In  these  cases  the  signs  of 
secondary  syphilis,  appearing  in  eight  to  twelve  weeks,  will  clear  up  the 
question.  Other  conditions  present  at  the  same  time  will  often  mask  the 
diagnosis.  A  soft  chancre  with  a  Hunterian  chancre  grafted  on  it  presents 
difi&culties.  Here  the  lesion  becomes  indurated  and  is  followed  by  signs  of 
secondary  syphilis.  The  inflammatory  complications  of  gonorrhea  may  hide 
the  hard  chancre.  The  diagnosis  depends  upon  the  secondary  manifestations. 
A  phimosis  may  also  conceal  the  lesion. 

A  luetic  sore  on  the  lip(  Fig.  i8)  has  to  be  differentiated  from  an  epithe- 
lioma. The  latter  usually  appears  after  the  age  of  fifty  while  the  chancre  is 

seen  in  early  life  and  occurs  more  often  on  the  upper  lip.  Epithelioma  is 
seen  on  the  lower.  Chancre  develops  rapidly,  causes  early  enlargement  of 
the  glands  and  is  followed  by  secondary  signs  of  syphilis.  There  is  no 
cachexia.  The  epithelial  tumor  is  warty  in  appearance  and  slower  in 
growth.  A  chancre  on  the  tongue  is  to  be  differentiated  from  carcinoma. 
In  the  latter,  the  adjacent  glands  are  involved  late  and  the  tongue  becomes 

fixed  at  its  base.  The  ulcer  which  forms  in  carcinoma  has  a  cup-like  cavity, 
the  surface  of  which  is  gray  in  color  and  fetid.  It  bleeds  readily  and 
there  is  a  foul  smelling  discharge  from  the  mouth.  A  course  of  iodides  and 
mercury  will  help  clear  up  the  diagnosis. 

Pathology  of  Secondary  or  Systemic  Stage — The  true  cutaneous  syphil- 
ides  of  acquired  or  hereditary  syphilis  are  found  in  this  stage.  There  are 
three  characteristics  of  all  these  lesions.  First,  they  are  sharply  defined 
and  apt  to  be  clustered.  There  is  no  inflammation  around  the  periphery. 
There  is  a  proliferation  of  connective  tissue  in  the  chorium  and  papular 

body.  Second,  they  have  no  tendency  to  organize  or  leave  a  lasting  con- 
dition. They  usually  regress  and  disappear.  Third,  the  sequence  of  cell 

infiltration  and  then  regression  is  constant.  The  infiltration  increases 
centrifugally  while  the  regression  begins  in  the  center  and  spreads  to  the 
periphery. 

Cutaneous  Lesions  of  Secondary  or  Systemic  Stage. — Macular  or  Rosea- 
lar  Syphilide  is  perhaps  the  most  common  cutaneous  lesion  found  in  sec- 
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Fig.   1 8. — Chancres  of  the  lower  lip,  and  mucous  patches  of  the  tongue.     The  disease  was 
contracted  by  kissing,     a,  Chancres;     h,  mucous  patches.     {After  Zinsser-Stein.) 





Fig.   ig. — Ulcerated  gummata  of  the  hard  palate  mucous  membrane,     a,   Grayish- 
yellow  deposits  upon  the  ulcerated  surface;     b,    highly  congested    mucous   membrane. 
{After  Zinsser-Stein.) 
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ondary  syphilis.  It  is  a  flat,  moderately  elevated,  pin-head  to  finger-nail 
sized,  red  macule.  It  is  not  sharply  marginated  and  does  not  itch.  The 
macules  are  located  mostly  on  the  trunk,  flexor  surfaces  of  the  extremities 
and  seldom  on  the  back  of  the  hands  or  feet.  In  three  or  four  weeks  scales 

may  form,  but  they  usually  disappear  without  leaving  any  trace  whatever, 
though  if  they  exist  longer  than  four  weeks  a  brown  pigmentation  of  the  skin 

may  be  noticed.  A  more  marked  infiltration  of  the  skin  will  give  a  maculo- 
papular  syphilide.  This  appears  in  six  to  twelve  weeks  after  the  initial 
infection.  It  also  is  one  of  the  more  common  forms  of  secondary  cutaneous 

lesions.  • 

Papular  S3rphilide. — The  papular  syphilide  is  seen  in  early  secondary 
manifestations  and  also  may  appear  as  late  as  five  to  ten  years  after  the  initial 
lesion.  There  are  two  forms,  the  large  or  lenticular  and  the  small  or  miliary. 
The  lenticular  form  is  often  associated  with  the  roseola,  but  it  may  be  the  first 
sign  of  the  constitutional  invasion.  The  papule  is  a  sharply  defined,  shiny, 

ham-colored,  hard,  prominent  nodule.  If  it  is  located  on  a  dry  part  of  the 
body,  scales  form,  but  if  it  is  seen  on  a  moist  portion  there  are  no  scales.  It 
disappears  after  a  shorter  or  longer  time  and  may  leave  only  a  dark  brown 
spot,  flat,  pigmentless  spot,  or  a  white,  shining  crater.  If  it  remains  a  long 
time  with  scaling  the  condition  is  known  as  the  squamous  papule.  When  it 
leaves  the  flat,  pigmentless  spot  it  is  called  leucoderma  syphilitica.  These 
may  remain  for  a  long  time.  Finally,  pustules  or  crusts  may  form  on  the 
papule.  The  papule  is  usually  located  on  the  face,  corners  of  the  mouth, 
flexor  surfaces  of  the  extremities  and  at  the  margins  of  the  hair  of  the  scalp. 
It  is  occasionally  seen  on  the  genitalia,  perineum  and  anus.  The  papules 
which  form  in  the  palms  of  the  hands  or  soles  of  the  feet  are  not  raised  very 
far  above  the  level  of  the  skin,  because  the  tissue  there  is  so  tough.  They 
sometimes  scale  in  this  location  and  a  condition  resembling  psoriasis  is  seen 

— psoriasis  palmaris  or  plantaris.  On  disappearance  they  leave  a  dark, 
dirty,  broken  discoloration.  The  small  papular  syphilide  is  known  also 

as  lichen  and  is  found  in  poorly  nourished  individuals.  It  is  a  small,  brown- 

red  nodule  and  appears  in  groups  arranged  in  circular  lines.  *  These  papules 
scale  more  than  the  larger  ones.     They  may  leave  a  scar  that  lasts  longer. 

The  condylomata  lata  are  one  of  the  most  infectious  lesions  in  syphilis 
and  every  precaution  should  be  taken  against  infection  while  examining 
the  patient.  The  patient  shoidd  be  warned  that  others  can  very  readily 
become  diseased  from  these  sores.  The  condylomata  lata  are  found  where 
there  is  a  physiological  secretion  or  a  pathological  excretion.  The  most 
common  places  are  in  the  folds  of  the  skin  as  the  genitalia,  axillae,  under 
the  breasts,  corners  of  the  mouth  and  around  the  anus.  Varying  in  size 
from  a  cent  to  a  dollar,  the  lesion  resembles  a  plateau  and  is  confluent. 

The  top  is  covered  with  epithelial  detritis  and  secretes  a  sero-purulent  dis- 
charge which  is  highly  infectious.  At  first  they  are  more  or  less  reddened. 

Later  they  either  dry  up  and  form  a  brown,  dry  papule  or  ulcerate.     Regres- 
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sion  usually  lasts  for  several  months.  The  discharge  infects  contiguous  parts. 
Thus  there  may  be  areas  which  are  healing  and  others  just  breaking  out. 

Pustular  syphilide  is  the  result  of  a  superimposed  infection  with 
the  staphylococci  and  a  disintegration  of  the  superficial  layers.  It  occurs 
chiefly  in  anemic  individuals.  It  is  seen  early  in  the  course  of  the  papular 

eruption  and  is  accompanied  by  fever  which  may  run  as  high  as  102°  or  103'^F. 
It  varies  in  size  up  to  a  bean.  Early  in  the  course  it  is  general,  but  later 
becomes  localized.  The  larger  form  resembles  pemphigus  and  has  been  given 
the  name  pemphigus  syphilitica.  The  course  is  slow  with  ulcer  formation. 
On  healing,  it  leaves  a  depressed  scar  which  contain^  no  pigment  and  is 
smooth.  The  hair  follicles  may  be  attacked  and  give  the  condition  known  as 
acne  syphilitica. 

Rupia  syphilitica  results  from  the  formation  of  a  scab  on  top  of  a  pustular 
or  vesicular  papule.  There  is  an  extension  of  the  lesion  peripherally  under 
the  scab.  The  center  of  the  lesion  may  heal,  but  the  extension  continues 
at  the  edges. 

Serpiginous  S3rphilide  is  formed  by  the  infiltration  and  degeneration 
at  the  periphery  of  the  dry  papule.  The  entire  circumference  is  not  involved, 

a  moon-shaped  lesion  being  formed. 
Alopecia  may  or  may  not  be  present.  When  it  is,  the  lustre  of  the  hair 

is  markedly  changed — becoming  dull  and  of  a  dusty  appearance.  The 
hair  falls  out,  in  patches,  all  at  one  time  or  it  may  thin  out  generally.  The 
scalp,  beard,  eyebrows  and  other  parts  of  the  body  are  affected.  The  hair 
follicles  are  not  injured  and  after  a  longer  or  shorter  period  the  hair  returns 

again. 
Miscellaneous  Lesions. — Other  manifestations  are  seen  more  or  less 

frequently.  Syphilitis  iritis  is  quite  common,  some  authors  stating  as 
many  as  50  per  cent,  of  all  cases  being  due  to  lues.  There  is  ciliary 
congestion,  pain,  photophobia,  lacrimation,  discoloration  of  the  iris,  sluggish 
or  irregular  pupil,  adhesions  of  the  iris  to  the  lens  or  cornea  and  a  deposit 
of  lymph  in  form  of  yellow  nodules  in  the  iris.  If  treatment  is  neglected 
adhesions  form,  causing  a  blocked  pupil  and  eventually  a  secondary  cataract. 
Periosteitis  may  develop  in  the  later  stages  of  secondary  syphilis  and  nodules 

form  w^hich  give  rise  to  the  saber  tibia  so  often  spoken  of.  Epididymitis  may 
occasionally  be  seen  as  a  later  secondary  manifestation.  It  usually  clears  up 
with  proper  treatment. 

Lesions  in  the  Mouth. — The  mucous  membrane  of  the  mouth  is  as 

often  affected  as  the  skin.  In  nearly  all  syphilitic  cases,  on  examining  the 
mouth,  the  fauces  are  found  to  be  inflamed.  They  take  on  a  red  color. 
The  hyperemia  is  usually  sharply  defined,  as  is  characteristic  of  all  luetic 

lesions.  The  'mucous  patch'  or  condyloma  is  found  most  frequently  on  the 
inner  surface  of  the  cheek  or  tongue,  but  it  is  not  uncommon  to  find  it  on 

the  pharynx,  tonsils  or  larynx.  Possibly  it  is  located  on  the  mucous  mem- 
brane of  the  trachea  and  esophagus,  but  as  these  places  are  more  or  less 
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hidden  from  view.  It  is  not  forcibly  brought  to  our  attention.  The  condy- 

loma has  a  semi-circular  outline  and  may  form  an  ulcer  later.  The  ulcer  is 

not  deep,  has  a  sharp,  well-defined  border  and  a  grayish  blue  color.  It  is 
quite  painful.  At  times  the  swelling  of  the  tonsils  becomes  very  acute  and 

the  patient  has  difficulty  in  swallowing.  Soreness  is  always  present  and  is  a 

very  distressing  symptom.  Typical  condylomata  are  sometimes  seen  in  the 

mouth  and  present  the  usual  warty  appearance,  whitish  color  and  elevation 

above  the  surrounding  tissue.  The  same  histological  changes  occur  here  as 

in  the  condyloma  lata.  Like  remarks  apply  to  these  lesions  regarding' their 
infectability.  Kissing  while  suffering  with  condyloma  of  the  mouth  is  to  be 

strictly  interdicted.  The  glands  of  the  neck  and  other  portions  of  the  body 

are  always  enlarged  in  the  secondary  stage. 

Constitutional  Symptoms. — -It  is  in  the  secondary  stage  that  syphilis 
becomes  constitutional.  The  spirochete  enters  the  blood  soon  after  the 

chancre  forms  and  is  carried  over  the  whole  body;  thus  the  blood  is  infectious. 

Fever  and  headache  may  appear  and  the  patient  suffers  with  malaise.  Not  all 

have  the  pyrexia,  but  nearly  all  suffer  with  anemia  which  occasionally  becomes 

alarming.  A  blood  analysis  reveals  a  reduction  in  number  of  red  cells  and 

also  in  the  hemoglobin.  The  manifestations  of  the  secondary  stage  are  the 

cutaneous  lesions,  enlargement  of  the  lymph  glands  especially  the  epitrochlear, 

posterior  cervicals  and  the  inguinals,  the  mucous  patches  in  the  mouth,  the 

alopecia,  any  or  all  of  which  make  their  appearance  in  from  six  to  twelve  weeks 

after  the  inoculation.  All  of  these  symptoms  are  variable.  In  some  indi- 
viduals they  are  very  marked  while  in  others  they  are  hardly  recognizable. 

Diagnosis  of  Secondary  or  Systemic  Stage. — In  the  diagnosis  of  this 
stage,  when  no  primary  lesion  has  been  noted,  one  must  bear  in  mind  the  fact 

that  syphilis  may  resemble  nearly  every  skin  disease  man  is  heir  to.  Great 

care  and  cautious  judgment  must  be  used  before  any  statement  is  made.  In 

general,  the  occurrence  of  sore  throat  along  with  skin  rash  will  make  a 

diagnosis,  especially  if  the  skin  lesions  have  the  three  characteristic  signs 

previously  mentioned.  Attention  must  be  paid  to  the  copper  color  and 

polymorphism.  The  Wassermann  or  the  lutein  test  of  Nogouchi  will  clear 

up  the  diagnosis.  Early  administration  of  mercury  will  often  change  the 

character  of  the  lesion,  even  prevent  its  appearance. 

Tertiary  or  Gtmimatous  Stage.  (Fig.  19). — It  is  often  difficult  to  state 

positively  when  the  tertiary  lesions  appear  and  when  the  secondary  symp- 
toms subside.  Thus  no  hard  and  fast  line  can  be  set.  Tertiary  syphilis  may 

appear  any  time  after  the  inoculation,  but  is  usually  seen  six  months  or  later 

after  the  initial  lesion,  although  it  has  often  shown  its  appearance  as  late  as 

twenty  or  thirty  years.  In  this  stage  also  there  are  skin  eruptions  which  are 

usually  a  superficial  form  of  gumma.  Gummatous  growths  in  the  viscera, 

bones  and  nervous  tissue  constitute  the  most  characteristic  picture  in  the 

tertiary  stage.     Amyloid  degeneration  is  often  seen. 
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Pathology  of  Tertiary  or  Gummatous  Stage. — The  gumma  is  a  process  in 
which  there  is,  in  addition  to  the  changes  recorded  earlier  for  the  papule,  a 

formation  of  granulation  tissue  and  blood-vessels.  In  healing  it  forms  a  scar 
which  is  non-pigmented  and  sharply  outlined.  Two  forms  of  gumma  are 
seen,  superficial  and  deep.  The  superficial  is  slow  in  growth,  flat  in  ap- 

pearance and  hard  because  of  the  infiltration  of  connective  tissue.  On 
regression,  it  leaves  a  scar  which  is  depressed,  white  and  has  a  sharp  border. 
In  unfavorable  cases  an  ulcer  is  formed  which  has  punched  out,  undermined 
edges  and  a  dirty  floor.  It  is  painful.  Regression  may  begin  in  the  center 
while  new  gumma  are  being  formed  on  the  periphery.  The  ulcer  may  be 
oval  or  kidney  shaped.  A  large,  irregularly  shaped  ulcer  with  bridges  of  skin 
between  may  form  by  confluence  of  several  adjacent  gummata.  These  may 
attaicn  suh  a  size  as  to  cause  atrophy  of  the  skin. 

Symptoms. — The  deep  gummata  of  the  skin  produce  large  nodules  over 
which  the  skin  is  at  first  unchanged,  being  easily  moved.  Later  it  be- 

comes fixed  and  the  center  of  the  mass  softens.  On  incision  a  sticky  sub- 
stance is  obtained.  The  nodule  spreads  at  the  periphery  and,  if  left  alone, 

will  rupture  through  the  skin  spontaneously.  If  it  does  not  rupture,  there 
is  practically  no  mark  left.  The  nodule  may  become  calcified.  The  ulcer 
edges  are  brownish  red,  thickened  and  sharply  defined.  They  may  be 
undermined  and  infiltrated  and  the  floor  covered  with  necrotic  tissue. 

Enormous  destruction  may  result  from  a  broken  down  gumma,  especially 
around  the  nose,  head,  hands  or  lips.  Necrosis  of  the  neighboring  cartilage, 
bone  or  arteries  may  take  place  (Figs.  20  and  21).  The  scar  resulting  from 
an  ulcerating  gumma  is  uneven  on  its  surface  and  the  edges  are  atrophic 
and  pigmented. 

Treatment  of  Primary  or  Chancre  Stage. — In  all  stages  of  the  treatment  of 
syphilis  the  general  condition  and  habits  of  the  patient  must  receive  attention. 
Strict  cleanliness  must  be  urged,  also  clean  and  regular  habits;  taxing  the 
strength  in  any  direction  should  be  interdicted.  No  excess  drinking,  eating 

or  smoking  should  be  allowed.  The  mouth  should  have  the  dentist's  atten- 
tion regularly  so  as  to  preserve  the  teeth  and  keep  the  soft  parts  as  near 

normal  as  possible.  An  astringent  mouth  wash  should  be  prescribed.  Regu- 
lar exercise  and  hours  for  bodily  functions  are  essential.  For  delicate  or  thin 

people  the  dose  of  mercury  should  be  small.  There  is  no  remedy  yet  produced 
which  will  take  the  place  of  mercury  and  the  iodides.  In  the  primary  stage  it 
is  equally  as  efiicacious  as  in  the  tertiary  stages.  It  is  useless  to  cauterize  the 
chancre  or  to  excise  it,  because,  at  the  period  when  the  sore  is  formed,  the 

spirochetes  have  already  entered  the  blood-stream.  Cleanliness  should  be 
urgently  insisted  upon  and,  if  the  case  is  a  little  doubtful,  a  local  application  of 
iodoform  or  lotio  nigra  can  be  used  until  the  diagnosis  is  confirmed.  When 
the  diagnosis  is  clear,  mercury  can  be  used.  Salvarsan  has  been  used  with 
gratifying  results. 



Fig.  20. — Perforated  hard  palate.  Perforation  of  the  hard  palate  due  to  gummata 
with  general  periosteitis  of  the  alveolar  processes,  a,  Hole  left  in  the  palate  bj-  the  de- 

struction of  the  bone  and  soft  parts;  b.  destruction  of  the  alveolar  processes  and  per- 
foration into  the  nose;     c,  change  of  position  of  the  teeth.      (After  Zinsser-Stcin.) 





Fig.  21. — Syphilitic  perforation  of  the  soft  palate,  a,  Pearl-like  scar  tissue;  b, 
anterior  pillar  of  the  pharynx;  c,  the  uvula;  e,  scar  in  the  posterior  pharyngeal  wall;  /, 
dirty-grayish  ulceration  of  the  tongue.     {After  Zinsscr-Steln.) 
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Mercury  Treatment. — There  are  many  methods  of  giving  mercury.  By 
mouth,  pills  of  gray  powder  grs.  i  to  iii,  protiodid  of  mercury  grs.  i/6 
to  i,  t.i.d.  or  other  preparations  may  be  used.  If  there  is  a  tendency  to 
diarrhea,  opium  in  one  of  its  various  forms  may  be  used  (pulv.  opii.  gr. 
1/2).  By  inunction,  using  mercurial  ointment,  the  drug  is  frequently 

better  tolerated;  5i  of  the  ofi&cial  preparation,  well  rubbed  into  dif- 
ferent portions  of  the  body  daily,  will  keep  the  patient  under  the  influence. 

There  is  little  opportunity  for  digestive  disturbances.  An  ointment,  uSing 

lanolin  as  a  base,  can  be  substituted.  Vapor  baths  in  which  mercury  (calo- 
mel 40  grs.)  is  volatilized  can  be  used.  The  patient  perspires  freely  in 

the  bath  and  the  mercury  is  deposited  on  the  skin.  It  is  doubtful  if  much 
mercury  enters  the  system  and  it  is  best  to  combine  internal  administration 
with  this  method. 

The  injection  of  mercury  has  in  recent  years  become  a  popular  as  well  as 
an  efiicient  manner  of  getting  it  into  the  system.  The  dosage  is  more 
accurate  and  one  is  sure  that  the  patient  has  received  the  treatment. 
Various  forms  of  the  drug  are  used,  salicylate,  succinamid,  perchloride 

and  many  more.  The  dose  varies,  but  should  be  equal  to  one-sixth  to  one- 
fourth  grain  of  the  succinamid  and  up  to  one-half  grain  of  the  perchloride. 
Injections  two  or  three  times  a  week  are  suflicient.  Properly  injected  under 

aseptic  conditions  into  the  gluteal  muscle  there  is  but  little  pain.  Some  objec- 
tion is  raised  that  these  salts  are  absorbed  too  rapidly  and  have  a  tendency 

to  produce  untoward  effects.  Those  who  object  to  giving  the  soluble  salts 
give  insoluble  mercury  in  the  form  of  oily  preparations.  Metallic  mercury 

is  suspended  in  iodopin,  paraffin,  lanolin  and  other  oils  or  fats.  The  absorp- 
tion is  slower,  but  regular  and  the  toxic  effects  are  remote.  Under  the  in- 

fluence of  mercury  the  chancre  heals  readily,  leaving  a  small  scar. 
Overdoses  of  mercury  or  an  idiosyncrasy  to  the  drug  produce  toxic  effects, 

known  as  salivation  or  mercurialism.  The  patient  notices  that  the  gums  be- 
come tender,  bleed  easily  and  there  is  pain  when  the  teeth  are  forcibly  brought 

together.  The  gums  are  swollen  and  spongy.  Salivation  follows,  along 
with  acute  stomatitis  and  the  breath  becomes  very  offensive.  If  allowed  to 
continue  the  teeth  become  loose  and  the  jaw  bone  may  necrose.  Intestinal 
colic  and  diarrhea  supervene  soon.  The  treatment  consists  in  stopping  the 
drug  as  soon  as  the  symptoms  appear.  Give  a  saline  purge  and  a  mouth 
wash  of  potassium  chlorate  or  other  astringent. 

Treatment  of  Secondary  or  Systemic  Stage. — The  same  general  instruc- 
tions given  under  the  treatment  of  the  primary  lesion  apply  in  the  care  of  the 

secondary  or  systemic  stage.  The  iodides  are  used  by  some  in  this  stage,  but 
by  most  they  are  given  principally  in  the  tertiary  stage.  Mercury  should 
be  pushed  to  tolerance  and  the  treatment  continued  for  a  period  of  four  or 
five  months  followed  by  a  milder  course  covering  a  period  of  two  years.  The 
local  conditions  require  special  attention.  In  the  mouth  the  mucous  patches 

may  be  painted  with  a  2  per  cent,  solution  of  chromic  acid  which  readily  re- 
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lieves  the  pain.  A  mouth  wash  of  potassium  chlorate  half  strength,  per- 
chloride  of  mercury  or  alum  should  be  used  frequently  during  this  stage. 

The  condylomata  lata  should  be  vigorously  dealt  with  because  of  their  con- 
tagious nature.  Thoroughly  cleanse  the  parts  with  soap  and  water  at  least 

twice  a  day  and,  after  drying,  dust  with  calomel  powder  which  is  made  of 
equal  parts  of  calomel  and  boric  acid  or  zinc  oxide. 

Treatment  of  Tertiary  Stage. — The  iodid  of  potassium  or  sodium  is 
usually  employed  in  conjunction  with  mercury  in  the  tertiary  stage.  The 
dose  starts  at  gr.  v,  t.i.d.  and  gradually  increases  until  tolerance  is  reached. 
It  is  best  given  in  plenty  of  water.  Some  patients  are  unable  to  take 
small  doses  of  the  drug  because  of  nausea  or  vomiting.  In  those  cases 
very  frequently  large  doses  are  taken  without  distress;  150  to  300  grains  of 

potassium  iodid  dissolved  in  a  quart  of  water  and  taken  at  intervals  through- 
out the  day  will  frequently  be  well  borne  where  10  grains  could  not.  There  is 

little  danger  of  iodid  rash  in  these  patients.  Organic  salts  of  iodin  are 
being  recommended  and  can  be  tried  in  cases  where  either  of  the  above 

methods  of  administration  fail.  Mercury  still  has  to  be  given  to  com- 
bat the  disease  as  the  iodides  have  little  effect  other  than  hastening  the 

removal  of  gummatous  material.  The  mercury  should  be  given  separately 
and  not  in  the  same  mixture  with  the  iodid.  Coryza  and  acneiform 
eruption  on  the  body  may  follow  the  iodid  course.  This  usually  disappears 
when  the  dose  is  increased.  Locally,  the  gummatous  lesions  should  be  kept 
very  clean,  removing  scabs,  if  formed,  by  soaking  them  off  with  oily  bandages. 
Mercury  ointment  is  then  applied  direct  to  the  sore.  Any  necrosed  bone 
should  be  removed.  Unruptured  superficial  gummata  may  be  opened  under 
aseptic  conditions  and  great  care  used  to  prevent  secondary  infection.  The 
cavity  should  be  packed  with  gauze  soaked  with  lotio  nigra  or  some  equally 
efficacious  solution. 

Salvarsan  in  Syphilis. — In  the  last  few  years  the  treatment  of  syphilis  has 
undergone  some  changes.  When  salvarsan  first  appeared  it  was  thought  that 
one  dose  would  effect  a  cure  and  the  old  time  remedies  would  be  discarded. 

Such  has  not  been  the  case.  Mercury  and  the  iodides  still  retain  their  esteem 
in  the  minds  of  the  medical  profession.  It  must  be  admitted  that  salvarsan 
has  done  some  very  great  things  and,  if  properly  applied,  will  hasten  a  cure  in 
an  otherwise  chronic  process.  At  the  present  time  the  consensus  of  opinion 
is  that  salvarsan  should  be  used  in  conjunction  with  mercury  and  the 
iodids. 

Indications  for  the  use  of  Salvarsan. — "The  indications  for  the  use  of 
salvarsan  are  as  follows:^ 

1.  In  malignant  or  grave  lues. 
2.  Lues  in  which  there  exists  an  idosyncrasy  against  mercury. 
3.  Lues  that  is  refractory  to  mercury. 
4.  In  cases  where,  for  prophylactic  reasons,  a  rapid  steriHzation  is  necessary. 

1  Joseph  Beck:  Am.  Ot.  Rhin.  and  Lary.,  Vol.  XXI,  No.  3,  p.  665. 
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5.  In  recurrences  or  so-called  complications  in  the  nervous  system. 
6.  In  luetic  patients  who  are  also  infected  with  tuberculosis  and  who,  as 

a  rule,  tolerate  mercury  very  poorly. 

7.  In  cases  of  lues  where,  in  spite  of  a  very  vigorous  and  long  continued 

mercury  treatment,  the  Wassermann  reaction  remains  positive. 

8.  As  a  diagnostic  measure,  it  is  far  superior  in  time  to  mercury. 

Contra-indications  For  Salvarsan.— "  The  contra-indications  are  many. 
Each  patient  should  be  thoroughly  examined.  Many  disastrous  complica- 

tions have  resulted  from  the  indiscriminate  use  of  salvarsan.  i.  In  ocular 

diseases  in  which  some  of  the  other  arsenical  preparations,  as  hektin,  enesol 

arsacetin  or  atoxyl  have  been  employed,  one  must  not  use  salvarsan.  In  no 

other  ocular  disease,  especially  when  of  luetic  origin,  is  there  any  contra-indica- 
tion  for  its  use.  2.  In  heart  diseases  and  aortic  aneurism  great  care  should 

be  exercised  and  ohly  the  smallest  doses  should  be  administered,  if  at  all.  In 

cases  of  heart  failure  complicated  by  nephritis,  tabes,  general  paresis,  it  is, 

according  to  Erlich,  contra-indicated.  3.  Acute  nephritis,  except  the  luetic 

type,  is  an  absolute  contra-indication.  4.  Ulcerative  conditions  of  the  stom- 

ach and  duodenum,  owing  to  the  possibility  'of  rupture.  5.  In  all  cases  of 
marked  progressive  degenerative  changes,  especially  where  arteriosclerosis  is 

present,  and  where  the  danger  zone  of  the  centers  become  affected  by  this 

reaction.  6.  Diabetes  and  general  marked  obesity,  associated  with  general 

alcoholism,  are  very  dangerous  conditions  in  which  to  employ  salvarsan  on 

account  of  the  fatty  heart.  7.  Acute  swelling  or  chronic  cirrhotic  or  atrophic 

livers  prove  very  dangerous  conditions  since  salvarsan  is  stored  in  this  organ. 

Symptoms  Following  Use  of  Salvarsan. — "A group  of  symptoms  that  are 
transitory  and  usually  without  grave  import  occasionally  present  themselves 

after  an  injection  of  salvarsan.  There  maybe  sudden  swelling  and  redness  of 

the  face,  marked  difficulty  in  respiration,  an  irritative  short  cough,  great 

pressure  and  a  hot  feehng  in  the  head,  an  expression  of  great  anxiety  and 

paresthesias  of  the  extremities.  Some  explain  the  reaction  as  due  to  a 

condition  analogous  to  anaphylaxis.  All  these  phenomena  disappear  in  a  few 

minutes.  A  marked  rise  in  temperature,  diarrhea,  nausea  and  vomiting  may 

occur,  but  they  are  less  frequent.  Epileptiform  seizures,  convulsions,  syncope 

and  coma  have  been  reported.  Skin  eruption  may  become  manifest  after 

an  injection  of  salvarsan.  The  following  are  the  more  frequent.  Skin 

lesions  resembling  scarlet  fever  and  measles,  herpes  zoster,  urticaria,  herpes 

facialis  and  labialis,  dermatitis  exfoliativa  and  the  Herxheimer  reaction. 

This  reaction  is  characterized  by  a  swelling  of  the  tissues  usually  brought 

about  by  the  introduction  of  some  chemical  substance  (as  potassium  iodid 

and  salvarsan)  into  a  body  that  has  been  previously  fairly  well  saturated  with 

mercury.  Hemorrhagic  nephritis,  or  simple  hematuria,  transitory  albuminu- 
ria and  slight  nephritis  with  granular  casts  have  been  reported.  Marked 

jaundice  has  been  seen  probably  from  the  effects  of  salvarsan  on  the  liver  or 

the  bile  ducts."  n 
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INHERITED  SYPHILIS 

A  syphilitic  woman  rarely  carries  a  fetus  to  full  term  until  after  three  or 
four  pregnancies  have  occurred.  The  last  one  may  be  a  dead  child  well 
formed  or  macerated.  Syphilitic  primipara  have  gone  to  full  term,  however. 
The  changes  in  the  decidua  account  for  the  miscarriage.  If  the  child  is  born 
alive  it  may  hve  a  few  months.  It  may  appear  healthy  at  birth,  depending 
on  the  virulence  of  the  infection.  Many  of  the  syphilitic  infants  are  small 
and  some  deformed.  The  signs  of  inherited  lues  appear  from  six  to 
twelve  weeks  after  birth.  In  the  meantime,  there  is  some  wasting  and 
anemia,  the  degree  of  which  varies.  In  some  the  infant  gradually  takes 
on  the  features  of  an  extremely  old  person,  the  skin  being  wrinkled  and 
of  a  dull,  pasty  color.  Snuffles  or  catarrhal  rhinitis  is  frequently  seen  as  the 
first  sign  even  before  the  wasting.  If  this  condition  continues,  ulceration 
and  even  necrosis  of  the  nasal  bones  and  cartilage  may  supervene,  resulting  in 
the  characteristic  depressed  nasal  bridge.     Roseolar  or  papular  skin  eruption 

Fig.  2  2. — This  shows  a  more  or  less  general  hypoplasia  of  the  teeth.    {Stein,  Dental  Cosmos.) 

is  seen  especially  on  the  buttocks,  genitals  and  legs.  It  has  the  characteristics 
mentioned  under  skin  lesions  in  the  secondary  stage.  A  very  common  lesion 
is  the  mucous  tubercle  seen  about  the  mouth  and  anus.  When  these 

heal  they  leave  radiating  scars  (rhagades).  Ulceration  may  occur  in  the 
mouth  and  on  the  tongue.  Condylomata  are  seen  in  the  moist  folds  and 
around  the  anus.  Squamous  syphilides  are  found  on  the  soles  of  the  feet  and 
palms  of  the  hands.  An  eruption,  bullous  in  character  (pemphigus),  is  often 
seen  in  those  suffering  with  malnutrition.  Many  of  these  children  die  in  the 
first  year  and,  on  autopsy,  the  lungs,  liver  and  other  abdominal  organs  may 
be  found  affected. 

If  the  luetic  child  is  properly  treated,  it  is  possible  to  bring  it  out  of  the 
disease  in  from  six  to  eight  months.  It  is  rarely  possible  to  cure  when  the 
lesions  are  well  marked.     If  the  condition  clears  up,  the  child  dies  from  some 
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intercurrent  disease  as  pneumonia,  diarrhea,  etc.,  due  to  its  lowered  resist- 
ance. The  development  is  so  interfered  with  that  it  may  never  reach  normal. 

The  tertiary  lesions  make  their  appearance  usually  after  the  infant  is  a  year 
old.  These  are  similar  in  character  to  those  found  in  the  acquired  form. 
Along  with  this,  some  of  the  characteristic  congenital  signs  may  make  their 

appearance.  The  teeth  are  sometimes  very  strikingly  deformed.  The  tem- 
porary teeth  appear  early,  may  be  deformed,  are  usually  discolored  and  erode 

easily.  The  teeth,  chiefly  the  incisors,  which  syphilographers  recognize  as 
Hutchinson  teeth  (Fig.  22)  and  which  were  claimed  by  Hutchinson  to  be 
pathognomonic,  are  now  known  to  be  caused  by  any  eruptive  fever  occurring 
during  the  process  of  tooth  enamel  development.  The  structure  of  the  teeth, 
except  that  part  which  is  not  fully  developed,  is  normal. 

Interstitial  keratitis  may  occur  about  the  age  of  puberty.  Both  eyes  are 
usually  affected  and  the  permanent  effects  remaining  are  nebulae  or  leucoma. 
In  the  first  two  years  there  may  be  changes  in  the  bones.  Symmetrical 
enlargement  of  the  diaphyses  is  often  seen.  The  swelling  is  tender  near 

the  epiphyseal  line  and  may  resemble  rickets.'  The  change  often  leads 
to  a  separation  or  destruction  of  the  epiphyseal  line,  known  as  osteo- 

chondritis. Parrot's  nodes  are  sometimes  found  around  the  anterior 
fontanel.  These  are  composed  of  spongy  bone.  Localized  areas  of  bone 
absorption  are  seen  in  the  skull  known  as  craniotabes.  On  pressing  these 
areas  a  crackling  sensation  is  obtained.  The  parietal  bone  is  most  often 
affected.  In  the  tibia  there  may  be  a  symmetrical  overgrowth  giving  to 
these  bones  a  peculiar  shape  somewhat  like  a  sabre. 

Treatment. — In  the  treatment  of  inherited  lues,  careful  attention  must  be 
paid  to  the  nutrition  of  the  child.  These  children  are  very  hard  to  build  up 

and  their  resistance  is  low.  Careful  scrutiny  must  be  made  if  they  are  arti- 
ficially fed.  Mercury  must  be  given  regularly  and  in  fairly  large  doses.  It 

may  be  applied  as  directed  in  the  acquired  form.  In  the  tertiary  stages 
potassium  iodid  is  indicated.  Salvarsan  is  now  being  used  successfully  in 
many  cases,  but  it  is  too  early  to  say  whether  it  will  prove  of  permanent 

value.  For  the  anemia  the  usual  preparations  of  cod-liver  oil,  iron  and  other 
upbuilding  tonics  should  be  used. 
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TUBERCULOSIS 

Etiology. — Tuberculosis  is  an  infective  disease  caused  by  the  B.  Tubercu- 
losis and  characterized  by  the  formation  of  tubercles  in  the  various  tissues 

of  the  body.  Tuberculosis  spares  none  of  the  tissues  in  the  human  system 

and  many  of  the  lesions  are  purely  in  the  field  of  the  physician.  Those 

which  are  more  especially  interesting  to  the  surgeon  are  tuberculosis  of  the 

skin,  mucous  membranes,  tendons  and  tendon  sheaths,  bursae,  muscles, 

bones,  joints,  lymph  glands,  serous  membranes,  thyroid  gland,  testicles 

and  genito-urinary  organs.  Because  of  the  limited  space  allotted  to  this 
subject,  it  is  impossible  to  treat  tuberculosis  in  great  detail  and  the  reader 

is  referred  to  text-books  on  Tuberculosis  which  treat  the  subject  at  greater 
length.  The  predisposing  causes  of  tuberculosis  are  many.  Inheritance 

does  not  directly  play  apart,  as  the  B.  Tuberculosis  is  not  found  in 

children  born  of  tuberculous  parents.  There  seems  to  be  no  doubt,  however, 
that  these  children  have  less  resistance  to  the  disease  and  contract  it  more 

readily  than  children  born  of  healthy  parents.  Surgical  tuberculosis  de- 
velops more  frequently  in  children  and  young  adults,  those  having  fiat 

or  narrow  chests  being  more  prone  to  the  disease.  Individuals  who  are 

slight  in  build  and  anemic,  as  well  as  those  who  are  short,  stout  and  have 

coarse  features,  are  susceptible.  Housing  and  working  conditions  play  a  very 

important  part  in  the  development  of  this  disease.  Bad  ventilation  and 

overcrowding  in  the  home  or  shops  predispose  to  the  condition.  Workers 

in  whose  occupation  there  is  considerable  dust  are  more  susceptible  than 

those  in  cleaner  trades.  Thus  tuberculosis  is  seen  among  the  poorer  classes 

to  a  great  extent.  Improper  feeding,  whether  by  lack  of  food  or  the  inges- 
tion of  unsuitable  food,  in  conjunction  with  lack  of  fresh  air,  lays  a  foundation 

for  tuberculosis.  A  lowered  resistance  of  the  tissues  from  any  local  cause 

allows  the  B.  Tuberculosis  to  develop  readily.  Chronic  catarrhal  disease, 

chronic  inflammation  of  the  lymph  glands,  strains  or  sprains  of  joints  and 

even  slight  injuries  to  bones  are  the  usual  predisposing  conditions  met  with 

in  tuberculosis  affecting  these  parts. 

Exciting  Cause  of  Tuberculosis. — The  exciting  cause  of  tuberculosis  is  the 
B.  Tuberculosis  (Fig.  23).  This  bacillus  is  5  ̂u  long  and  about  .3  ̂   wide.  It 

appears  as  a  slender  rod  with  rounded  ends,  may  be  beaded  and  irregularly 

stained  and  either  straight  or  slightly  curved.  The  tubercle  bacillus  takes 

the  aniline  dye,  stains  poorly  unless  heated  or  long  exposed,  but  it  retains 

the  stain  after  being  impregnated  even  when  treated  with  alcohol  or  strong 

acid.     It  is  best  stained  by  Ziehl's  carbol-fuchsin  solution.     The  tubercle 
66 
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bacillus  is  not  easily  grown.  On  blood-serum,  colonies  become  apparent  in 

from  eight  to  fourteen  days  and  appear  as  small,  dry,  grayish-white,  scaly 

spots.  It  can  be  grown  on  glycerinated  agar- agar,  on  which  colonies  make 

their  appearance  at  about  the  same  time.  It  grows  best  at  37.5°  C.  The 
B.  Tuberculosis  resists  drying  and  cold,  and  for  this  reason  care  should  be 

exercised  in  dealing  with  the  dust  in  homes  and  institutions  where  tuberculous 

patients  are  located. 

Avenues  of  Infection. — The  tubercle  bacillus  may  enter  the  body  by 
several  avenues.  The  inhalation  method  is  the  one  most  commonly  met  with. 

The  sputum  of  consumptives  contains  vast  numbers  of  the  bacilli  and  the 

atmosphere  immediately  surrounding  these  patients,  as  well  as  the  dust,  is 

very  infective.  Those  who  contract  tuberculosis  by  this  method  usually 

develop  the  pulmonary  form  of  the  disease  or  the  bronchial  glands  become 

the  seat  of  the  infection  and  other  organs  are  involved  from  these.  The 

tonsils  also  may  be  the  seat  of  the  primary  lesion,  as  the  crypts  offer  an  ex- 
cellent place  for  the  growth  of  the  tubercle  bacillus.     The  glands  of  the  neck 
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Fig.   23. — Tubercle  bacilli  in  sputum.     {Ziegler.) 

may  become  secondarily  involved,  following  infection  of  the  tonsils.  The 

ingestion  of  food  materials,  cow's  milk  especially,  containing  the  tubercle 
bacillus  may  lead  to  primary  tuberculosis  in  the  abdominal  cavity,  involving 

especially  the  intestines  or  lymph  glands.  These  organs  may  also  become 

infected  from  the  swallowing  of  sputum  laden  with  B.  Tuberculosis.  The 

disease  may  be  transmitted  by  inoculation,  but  this  form  of  infection  is  rare 

and  is  seen  mostly  in  pathological  workers.  It  has  been  shown  by  recent 
observation  that  carious  teeth  and  retained  infected  roots  are  a  common 

avenue  of  infection  for  the  tubercle  bacillus. 

The  Tubercle. — The  tubercle  is  the  characteristic  lesion  produced  by  this 
bacillus.  It  is  visible  to  the  naked  eye  only  when  there  are  a  group  of 

tubercles  closely  situated.  It  is  then  seen  as  a  gray  spot,  translucent  and 

soft.  The  tubercle  consists  of  a  giant  cell  system  in  which  the  giant  cell  is 

centrally  placed.  The  giant  cell  is  composed  of  a  number  of  nuclei  located 

near  the  outer  portion  of  the  cell  with  bacilli  near  the  center.  The  cell 

measures  from  50  to  500  /x.     Around  the  giant  cell  are  found  epithelioid 
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cells,  which  are  elongated  and  contain  an  oval  nucleus.  The  tubercle  bacilli 

are  seen  in  and  between  them.  A  lymphatic  zone  surrounds  this  epithelioid 

layer  and  is  the  result  of  the  inflammatory  reaction.  No  tubercle  bacilli  are 
found  here.  There  is  a  fibrillar  network  between  these  zones.  The  width 

of  the  zones  differs  and  seems  to  depend  upon  the  rapidity  of  growth,  the 

virulence  of  the  bacilli  and  the  resistance  of  the  local  tissues.  Blood-vessels 

are  scanty,  the  nutrition  therefore  being  poor.  In  the  later  stages  of  the 

process  caseation,  cicatrization,  liquefaction  or  suppuration  may  take  place. 

In  caseation,  a  number  of  tubercles  join  and  necrosis  takes  place  be- 
cause of  the  lack  of  blood  supply  and  a  cheesy,  structureless  mass  is  seen. 

Stained  sections  show  an  absence  of  all  definite  cell  or  tissue  outline.  This  is 

seen  where  the  bacilli  are  virulent  and  the  patient's  resistance  high  or  the 
bacilli  are  not  very  virulent.  Necrosis  may  occur  before  the  caseation  stage 

has  been  reached,  in  which  case  the  epithelioid  cells  become  spindle-shaped 
and  are  converted  into  fibroblasts,  the  tubercle  gradually  being  changed  to  a 

nodule  of  fibrous  tissue.  When  the  caseous  stage  has  been  reached,  the 

granulation  tissue  which  surrounds  it  becomes  converted  into  fibrous  tissue. 

The  liquid  portion  of  the  caseous  material  is  absorbed,  while  the  solid  por- 

tion may  become  calcareous.  The  fibrous  tissue  contracts  and  closely  sur- 
rounds the  caseous  material.  The  tubercle  bacilli  may  live  in  the  center 

and  even  develop  many  years  after  the  cicatrization  period  has  passed. 

When  caseation  is  present,  the  process  usually  spreads  with  the  formation 

of  pus.  This  is  also  known  as  liquefaction.  The  usual  signs  of  inflamma- 
tion are  absent  in  this  condition  and  a  cold  abscess  is  formed. 

The  cold  abscess  is  most  frequently  seen  in  bones,  joints  and  lymph 

glands.  The  pus  consists  of  fatty  material  and  a  variable  quantity  of  fluids, 

so  that  the  consistency  may  be  thin  or  thick.  A  few  lymphocytes  may  be 

seen,  but  the  tubercle  bacilh  are  found  with  great  difficulty  in  the  majority  of 

cases.  Suppuration  may  take  place  in  these  lesions  by  the  access  of  pyogenic 

bacteria.  It  is  seen  most  frequently  in  the  lungs  and  places  where  air  is 

present.  The  wall  of  a  tuberculous  abscess  is  lined  by  a  layer  of  granulation 

tissue  which  is  gray  or  yellowish-gray  in  color.  Miliary  tubercles  are  seen  in 
various  stages,  from  the  incipient  to  the  caseous  formation. 

Method  of  Extension. — The  disease  may  spread  by  local  extension  as  is 
seen  in  cases  of  pleurisy  when  the  lung  is  infected  with  tuberculosis.  It  may 

be  conveyed  by  the  blood-stream,  the  lymphatic  channels  or  by  the  secretions 

involved  in  various  portions  of  the  body.  People  affected  with  joint  tuber- 
culosis frequently  die  of  the  pulmonary  form  of  the  disease.  Tuberculosis  of 

the  bladder  develops  from  a  tuberculous  kidney  or  vice  versa.  A  general 

miliary  tuberculosis  may  follow  the  pulmonary  form  and  is  due  to  the 
dissemination  of  the  tubercle  bacilli  in  the  blood. 

FORMS  OF  SURGICAL  TUBERCULOSIS 

Skin  Tuberculosis. — -Lupus  is  the  most  common  form  of  tubercu- 
losis   of  the  skin,  the  face  being  more  often  affected  than  other   portions 
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of  the  body  (Fig.  24).  The  nose  is  the  usual  starting  point,  the  ala  be- 
ing involved  first.  The  lesion  appears  as  a  circumscribed  infiltration  of  the 

skin  and  has  a  reddish-brown  or  yellowish-brown  color.  It  varies  in  size  from 

the  head  of  a  pin  to  buck-shot,  is  soft  in  consistency  and  has  an  'apple  jelly' 
appearance.  The  nodule  is  not  elevated  above  the  surrounding  skin.  The 

disease  runs  a  verv  chronic  course  and  either  breaks  down  and  ulcerates  or' 

Fig.  24. — Lupus  vulgaris.     Advanced  stage.     {Crocker.) 

atrophies  and  is  replaced  by  scar  tissue.  It  spreads  at  the  periphery  while  the 
center  undergoes  repair.  There  may  be  considerable  destruction  of  the  face, 
the  nose  being  more  or  less  destroyed.  There  is  little  pain  connected  with 
the  disease.  Other  forms  of  skin  tuberculosis  are  seen,  among  which  may^be 
mentioned  the  anatomical  tubercle  which  occurs  as  a  red,  elevated  nodule  at 

the  point  of  inoculation,  later  developing  into  an  ulcer.     Tuberculosis  verru- 
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cosa  cutis,  characterized  by  the  formation  of  patches  varying  in  size  up  to 

two  inches  in  diameter,  in  which  three  zones  are  seen — an  outer  red  border,  a 
middle  zone  of  small  pustules  and  a  central  area  composed  of  papules. 

Secondary  tuberculous  infections  are  seen  as  the  result  of  extension  from 

deeper  foci.  The  skin  becomes  infected  from  within,  breaks  down  and  a  sinus 

is  formed.  The  edges  of  the  sinus  are  purple  or  blue  in  color  and  irregular  in 

outline.     The  cavity  has  the  appearance  described  under  chronic  abscesses. 

Tuberculosis  of  the  mucous  membrane  of  the  mouth  will  be  taken  up  in 

more  detail  in  a  later  chapter.  It  may  be  mentioned  here,  however,  that  pri- 
mary tuberculosis  is  rarely  seen  in  the  mucous  membrane,  but  secondary 

infection  is  more  or  less  common.  The  pharynx,  soft  palate  or  tongue  may 
be  involved.  Tuberculosis  of  the  mucous  membrane  of  the  rectum  is  rather 

frequent. 

Tuberculosis  of  the  lymph  glands  is  one  of  the  commonest  forms  of 

lymphatic  inflammation  in  children.  The  glands  of  the  neck,  the  axillary 

and  inguinal  glands  are  chiefly  affected.  They  may  be  primarily  or  sec- 
ondarily involved.  In  the  primary  form  infection  takes  place  through  the 

lymph  channel.  There  is  a  slow,  painless  enlargement  of  the  affected  glands. 

Early  they  are  freely  movable  and  separate,  later  they  become  matted  together 

and  adherent  to  the  adjacent  structures,  caseation  taking  place  or  they  may 

become  calcareous.  There  are  no  signs  of  acute  inflammation  in  the  caseous 

form  of  the  disease.  The  resulting  tumor  is  painless  and  fluctuating  and  the 

skin  may  be  perforated,  leading  to  a  chronic  discharge. 

Tuberculosis  of  tendons,  tendon  sheaths,  bursae  and  muscles  is 

occasionally  seen.  These  structures  may  be  primarily  or  secondarily  in- 

volved. The  primary  form  is  rare,  w^hile  the  secondary  results  by  exten- 
sion from  joint  or  bone  tuberculosis.  In  tuberculosis  of  the  tendons  and 

tendon  sheaths,  a  serous  effusion  may  form,  resulting  in  a  round,  elastic  and 

fluctuating  swelling,  or  a  second  form  is  seen  in  which  'rice  bodies'  are 
found.  These  are  free,  fibrinous  masses.  In  a  third  form,  there  is  an 

overgrowth  of  tuberculous  granulation  tissue  and  the  formation  of  abscesses 

and  sinuses,  which  spread  to  neighboring  structures  including  muscles  and 

joints.  The  disease  is  chronic  and  may  produce  more  or  less  loss  of  func- 
tion. Tuberculosis  of  the  bursae  resembles  closely  the  tuberculosis  found 

in  the  tendons  and  their  sheaths.  Tuberculosis  of  the  muscles  is  rare  and 

is  seen  usually  secondary  to  the  disease  in  bones  and  joints. 

Tuberculosis  of  the  bones  is  a  very  frequent  surgical  affection.  It  is 

seen  more  frequently  in  young  children,  the  epiphyseal  ends  of  long  bones  and 

the  spongy  tissue  of  short  bones  being  affected.  The  infection  occurs  pri- 
marily through  the  blood  and  secondarily  by  extension  from  joints,  the  latter 

being  less  common.  Tuberculosis  in  the  short  bones  occurs  frequently  as  a 

tuberculous  osteomyelitis.  Localized  swellings  may  appear  and  the  perios- 
teum over  them  throw  out  new  bone.  The  vertebra  is  commonly  the  seat  of 

tuberculosis,  the  symptoms  appearing  in  early  childhood.     Bone  tuberculosis 
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takes  a  very  chronic  course  and  often  there  is  Uttle  distress  or  constitu- 
tional disturbance.  Pain  is  not  a  marked  symptom  although  there  may  be 

tenderness  on  percussion  over  the  affected  spot.  As  soon  as  the  periosteum 

becomes  involved,  pain  is  present.  If  the  process  perforates  the  periosteum, 

a  cold  abscess  is  formed  which  gives  the  characteristic  symptoms  of  such  a 

condition.  The  abscess  may,  however,  pass  along  the  planes  of  fascia  or 

muscles  and  point  at  a  distance  from  the  seat  of  the  disease,  as  is  seen  princi- 
pally in  psoas  abscess  following  vertebral  tuberculosis. 

Tuberculosis  of  joints  is  also  seen  in  early  childhood,  the  knee,  hip, 

ankle,  elbow  and  wrist,  respectively,  being  more  commonly  affected.  Usually 

one  joint  only  is  diseased.  Tuberculosis  of  the  joint  may  be  primary,  but  is 

usually  secondary  to  bone  tuberculosis.  The  onset  is  slow  and  hardly  notice- 
able and  its  course  is  chronic.  There  is  a  feeling  of  fatigue  with  slight  pain 

after  prolonged  use  and,  in  the  case  of  the  hip,  some  limping.  At  this  time 

there  may  be  some  tenderness  in  the  joint  or  the  adjacent  bone.  As  the  dis- 
ease progresses  the  child  becomes  restless,  uttering  sharp  cries  at  night  which 

come  on  with  the  spasmodic  contractions  of  the  diseased  limb,  and  the  mo- 
bility of  the  joints  becomes  markedly  decreased.  Contractions  soon  set  in; 

passive  movements  are  resisted  and  painful.  It  is  impossible  to  enter  into 

the  discussion  of  tuberculosis  of  each  joint  in  a  book  of  this  character.  The 

reader  is  referred  to  the  proper  text-books  for  further  details  on  this  subject. 

Diagnosis  of  Tuberculosis. — The  diagnosis  of  tuberculous  affections 
depends  a  great  deal  on  the  local  conditions  present.  This  cannot  be  entered 

into  at  the  present  time,  but  will  be  treated  under  the  proper  headings  in 

tuberculous  conditions  interesting  the  oral  surgeon.  In  the  general  diagnosis 

of  tuberculosis,  various  skin  and  other  reactions  are  used  with  some  degree  of 

success.  The  injection  of  Koch's  Tuberculin,  .005  cc.  hypodermatically,  pro- 
duces a  sharp  reaction  in  a  few  hours  in  patients  affected  with  tuberculosis. 

Malaise,  a  rise  in  temperature  reaching  101°  to  104°  F.  with  pain  and 
swelling  of  the  affected  part,  and  the  usual  symptoms  develop  after  the 

injection  of  the  tuberculin.  This  is  the  method  commonly  used  in  cattle, 

but  at  the  present  time  rarely  advocated  for  general  use  in  man  because  it 

has  proven  dangerous.  Injections  of  the  new  tuberculin  (T.R.)  in  doses  of 

.001  to  .002  mg.  are  made  and  the  effect  on  the  opsonic  index  noted. 

If  tuberculosis  is  present,  there  may  be  a  marked  alteration  in  the 

opsonic  index  after  the  injection;  or  there  is  a  variable  opsonic  index  when 
taken  on  different  occasions  and  there  is  a  considerable  rise  in  the  index 

after  massage  or  exercise.  Calmette's  ophthalmo-reaction  has  been  used  ex- 
tensively. The  method  consists  in  placing  a  drop  of  watery  preparation  of 

dried  T.R.  into  the  conjunctival  sac  of  one  eye.  Within  six  hours  there  is  an 

inflammation  of  the  conjunctiva,  seen  best  at  the  inner  canthus.  This  is  a 

positive  diagnosis.  Lately,  this  test  is  coming  into  disrepute  because  of  the 

danger  of  producing  ulceration,  severe  conjunctivitis  and  finally  blindness  in 

the  eye  tested.     Von  Pirquet's  cutaneous  reaction  is  now  used  very  ex- 
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tensively.  The  method  consists  of  scarifying  the  patient's  skin  in  four  places. 
In  two  of  these  new  tuberculin  is  rubbed  while  the  other  two  are  left  alone  or 

glycerin  is  rubbed  into  them.  If  tuberculosis  is  present,  there  is  a  marked 

inflammatory  reaction  within  twenty-four  hours  in  the  marks  which  have 
been  rubbed  with  tuberculin.  As  this  reaction  is  positive  in  those  individuals 
who  have  an  inactive  focus  present  in  any  portion  of  the  body,  a  positive  result 
cannot  be  looked  upon  as  conclusive  evidence  of  an  active  tuberculosis.  In 

children,  however,  w^ho  have  not  passed  the  age  of  six  years,  a  positive  result 
indicates  active  tuberculosis.  A  negative  result  in  an  adult  is  of  very  great 
value. 

Treatment  of  Tuberculosis.— The  treatment  of  tuberculosis  will  be  taken 
up  in  general  terms.  It  may  be  stated  that  tuberculosis  is  a  disease  which  will 
cure  itself  provided  the  patient  obtains  plenty  of  fresh  air,  proper  food  and 
adequate  general  surroundings.  The  local  conditions  should  be  treated  by 
absolute  rest  and  protection  against  pyogenic  infection.  When  infection 

supervenes  a  cure  is  doubtful.  Cod-liver  oil,  iron,  phosphates,  arsenic  and 
other  tonic  preparations  should  be  administered  when  indicated.  Operation 
may  be  necessary  and  the  indications  may  be  generally  stated  as  follows: 

1.  When  local  conditions  threaten  life. 

2.  When  the  local  focus  is  likely  to  spread  and  infect  other  organs. 
3.  When  local  infection  affects  an  unimportant  organ. 
4.  In  some  cases  of  tuberculous  suppuration. 
5.  When  pyogenic  infection  has  supervened. 
6.  When  other  serious  disease  is  absent. 

Partial  operations  are  sometimes  required  and,  in  these,  part  of  the 
diseased  tissues  is  removed.  Tuberculous  osteomyelitis,  lymphadenitis  and 
sinuses  can  thus  be  treated  with  success.  Chronic  abscesses  should  be  opened 
under  the  greatest  precautions  and  little  attempt  made  to  thoroughly  curette 

except  where  the  abscess  is  very  superficial  and  not  connected  with  any  im- 
portant part.  Tuberculin  is  used  subcutaneously  in  the  treatment  of  tubercu- 

losis and,  while  some  have  recorded  gratifying  results,  others  report  equally 

unsuccessful  cases.  Its  standing  at  the  present  time  is  open  to  criticism.  In- 
jections of  .001  to  .002  mg.  are  given  every  three  to  four  days,  gradually  in- 
creasing the  dose  until  .01  or  more  mg.  are  given. 



CHAPTER  V 

IMMUNITY,  VACCINE  AND  SERUM  THERAPY^ 

Natural  Immunity. — Immunity  is  the  state,  natural  or  acquired,  in  which 
the  body  is  resistant  to  disease.  The  natural  immunity  of  an  individual  is 
not  always  complete.  Through  natural  or  artificial  injuries  of  an  organism, 
it  can  be  destroyed.  Thus  diseases,  which  injure  individual  organs  or  the 
entire  body,  may  cause  disease  which  healthy  individuals  are  able  to  ward  off 

because  of  the  constant  immunity  present  in  them.  Through  hunger,  pro- 
duction of  an  artificial  diabetes,  over-exertion  and  abnormal  chilling,  the 

natural  immunity  of  some  animals  against  certain  infections  can  be  over- 
come experimentally.  It  is  possible  also,  in  most  diseases,  to  infect  animals, 

which  are  naturally  immune,  when  large  amounts  of  infectious  material  are 
given.     They  may  even  be  killed. 

Resistance  and  Disposition. — The  resistance  of  an  individual  against 
one  and  the  same  infection  varies.  The  same  person  has  a  different  sus- 

ceptibility toward  various  diseases,  and  vice  versa.  Different  persons  show 
a  remarkable  variation  of  resistance  toward  the  same  infection.  The  in- 

dividual anatomical  and  biological  factors,  which  are  contained  in  the  idea 

of  susceptibiHty,  are  also  present  in  the  idea  of  disposition.  Natural  im- 
munity often  is  only  apparent.  In  these  cases  there  is  no  real  immunity  of 

the  tissues  against  the  infectious  organism,  but  the  external  forces  of  defense 
are  such  that  the  pathogenic  bacteria  cannot  enter.  The  same  is  true  of 
acquired  immunity.  The  intestinal  epithelium  may  have  slight  resistance 
against  cholera,  but,  as  the  secretions  of  the  stomach  contain  a  large  amount  of 
acid,  the  cholera  bacteria  cannot  pass  the  stomach  in  a  living  condition. 

Also,  infectious  materials  which  enter  the  lungs  do  not  produce  disease  be- 
cause they  are  checked  by  the  good  system  of  defense  in  the  nose.  Many 

mucous  membranes  have  a  local  immunity  which  prevents  a  general  infection 
and,  at  the  same  time,  stimulates  a  general  immunity  in  an  individual.  The 
principles  of  natural  immunity  are  contained  in  the  internal  system  of  the 
body. 

Phagocytosis. — Metchnikoff  made  the  important  observation  that 
bacteria  can  be  taken  up  and  digested  by  certain  body  cells,  especially  by 
leucocytes  and  lymphocytes.  This  is  known  as  phagocytosis.  He  showed 

that  pathogenic  bacteria  can  be  caused  to  grow  in  a  naturally  immune  ani- 
mal when  the  leucocytes  are  attacked  by  artificial  methods.     There  are  two 

^Much  of  the  material  in  this  chapter  was  obtained  from  W.  Kolle  and  H.  Hetsch's 
text-book  on  "Experimental  Bacteriology  and  Infectious  Diseases,  with  Special  Reference 
to  Immunity,"  1908. 
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forms  of  phagocytes,  the  mobile  and  the  fixed.  The  mobile  phagocytes  are 

the  leucocytes,  the  lymphocytes  and  other  cells  occurring  in  the  blood,  such 

as  the  myelocytes.  The  fixed  phagocytes  are  certain  connective  tissue  and 

endothelial  cells.  The  mobile  elements  are  the  important  ones.  The 

phagocytes  are  divided  into  the  microphages  and  the  macrophages.  The 

mono-  and  polymorphonuclear  leucocytes  are  the  microphages  while  the 
wandering  cells  of  the  connective  tissue,  the  pulp  cells  of  the  spleen  and  the 

endothelial  cells  of  vessels  are  the  macrophages.  The  destruction  of  bacteria 

by  the  phagocytes  takes  place  by  means  of  a  ferment. 

Agglutination. — Gruber  explains  the  process  of  agglutination  as  follows: 

''When  bacteria  are  introduced  into  immune  serum,  the  specific  antibodies 
produce  a  swelling  of  the  capsules  of  the  bacteria  and  cause  a  deposit  of 

gummy  material  by  which  they  adhere  to  one  another  and  sink."  Bordet 
explains  the  phenomenon  on  physical  grounds,  basing  his  conclusions  on  the 

fact  that  agglutination  takes  place  not  only  with  living  bacteria,  but  also 

with  dead.  According  to  his  view^s,  it  is  the  change  of  molecular  attraction 
between  the  bacteria  and  the  surrounding  fluids.  Kraus  believes  that  the 

precipitins  mechanically  drag  down  the  bacteria.  None  of  these  hypotheses 

give  a  working  theory. 

Alexins. — Buchner  regards  blood-serum  and  other  body  juices,  which  are 
free  from  cells,  as  the  principal  factors  in  natural  immunity.  The  substances 

contained  in  the  fluids,  he  calls  alexins.  He  observed  that  the  blood-serum  of 
many  animals  and  human  beings  has  the  power  to  kill  bacteria  in  a  test  tube. 

The  alexins  are  very  thermolabile,  being  destroyed  by  heating  to  from  56°  to 

60°  C.  They  further  exert  their  bactericidal  influence  at  the  body  tempera- 
ture in  a  weakly  alkaline  medium  and  in  the  presence  of  salts.  He  found  that, 

in  animals  which  are  immune  against  an  infectious  disease,  the  exciting  organ- 

ism is  destroyed  in  the  sub-epithelial  connective  tissue  and  in  the  cell  fluids  of 

the  body  cavities  without  the  presence  of  leucocytes.  Thus  there  is  undoubt- 
edly a  relationship  between  alexins  and  immunity.  However,  this  does  not 

explain  all  the  facts  of  natural  immunity. 

Relationship  between  Alexins  and  Phagoc3rtes. — The  power  of  serum  and 
phagocytes  to  digest  bacteria  probably  rests  on  the  same  or  similar  substances. 

It  is  a  ferment-like  body  which  is  furnished  by  the  cells.  Like  all  important 
functions  of  the  organism,  this  power  is  dependent  upon  cellular  activity. 

All  pathological  changes  are,  to  say  the  least,  cellular.  Thus  the  defense 

against  injuries  is  probably  a  function  of  the  cells.  The  determination  of  an 

extracellular  or  intracellular  destruction  of  bacteria,  while  interesting,  is 

unimportant. 

Natural  Toxin  Immunity. — A  toxin  is  a  poisonous  substance  of  unde- 

termined chemical  nature,  elaborated  during  the  growth  of  pathogenic  micro- 

organisms. Toxin  introduced  into  a  non-susceptible  animal  can  be  demon- 

strated in  the  blood  a  long  time  after,  without  being  neutralized  by  an  anti- 
toxin.    We  know  that  crocodiles  and  chickens  are  immune  against  tetanus 
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toxin  and  that  pigs  can  stand  large  amounts  of  snake  poison.  In  these 
animals  an  antitoxin  cannot  be  demonstrated  in  the  blood  nor  can  the  toxin 

be  shown  to  be  neutralized  either  in  test  tube  experiments  or  in  the  body  of  the 

animal.  This  is  explained  by  Ehrlich's  side-chain  theory.  In  the  cells  of 
the  immune  animal,  an  atom  group  is  missing  so  that  the  toxin  is  not  bound, 

such  as  happens  in  an  animal  which  is  poisoned. 

Acquired  Immunity. — Acquired  immunity  may  be  active  or  passive. 
Active  immunity  is  acquired  by  an  individual  through  the  performance  of 

work  on  the  part  of  the  cells.  The  organism  which  acquires  active  immunity 

goes  through  a  reaction,  which  expresses  itself  in  an  increased  cell  activity 

and  is  incited  by  an  irritation,  such  as  the  introduction  of  an  infectious 

organism  or  its  ,  toxin.  The  body  must  form  substances  to  protect  itself 

against  the  bacteria.  The  infectious  organisms  may  be  introduced  as  viru- 
lent, avirulent  or  killed  organisms.  This  results  in  a  change  in  certain 

cells  of  the  body.  Different  infectious  diseases  affect  different  cell  groups, 

which  produce  immune  bodies  and  cause  a  fixation  of  the  toxins.  The 

production  of  antibodies  is  specific,  i.e.,  they  are  effective  against  that 

bacterium  only  which  caused  their  production.  The  antibodies  are  pro- 
duced from  five  to  ten  days  following  the  inoculation.  They  disappear 

some  time  after  the  infection  ceases  while  the  immunity  remains.  This 

condition  is  called  allergy. 

Passive  Immunity. — Passive  immunity  is  acquired  through  an  immuniza- 
tion in  which  the  body  has  not  taken  an  active  part  in  the  formation  of  the 

protective  substances.  It  consists  in  the  introduction  of  these  protective 

substances  from  an  actively  immunized  animal.  The  serum  is  usually  em- 
ployed. The  body  does  little  except  absorb  the  serum.  Passive  immunity 

lasts  only  as  long  as  the  protective  substances  are  present,  usually  a  few 
weeks  or  months  at  most. 

Acquired  Resistance. — Acquired  resistance  may  be  general  or  local.  It 
is  always  of  short  duration.  Local  resistance  can  be  produced  by  causing  a 

hyperemia,  while  general  resistance  may  be  obtained  by  giving  tonics,  salt 

solution,  meat  extracts,  etc.  There  is  nothing  specific  in  this  form  of  resist- 
ance as  seen  by  the  lack  of  characteristic  changes  in  the  blood. 

Manner  of  Production  of  Acquired  Immunity. — The  actively  acquired 
immunity  is  a  specific  process.  It  can  be  acquired  through  spontaneous 

natural  disease  or  through  artificial  infection.  It  is  important  that  a  lasting 

immunity  remain.  The  duration  of  acquired  immunity  varies;  for  instance, 

scarlet  fever  and  small-pox  result  in  immunity  for  life,  while  in  streptococcus 
infection  it  remains  only  a  short  time.  Races  and  individuals  play  a  part, 

as  do  the  virulence  and  immunizing  power  of  the  infectious  material.  Aside 

from  suffering  the  specific  disease,  immunity  may  be  acquired  by  injecting  the 

bacteria  or  their  soluble  toxins.  The  latter  method  is  used  raiely  because  it 

requires  a  large  quantity  of  toxin,  which  is  dangerous  to  the  individual.  In 

man,  therefore,  immunity  against  a  toxin  is  a  passive  immunity,  i.e.,  it  is 
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obtained  by  the  introduction  of  the  antitoxin  from  an  animal  which  has  been 
actively  immunized  by  increasing  doses  of  the  toxin. 

Methods  of  Immunization. — A.  Active  immunziation  with  infectious 
organisms  only. 

1.  With  living,  virulent  organisms.  '  .  • 
2.  With  living,  avirulent  organisms. 
3.  With  killed  organisms  which  retain  their  form,  have  been  ground  up  or 

chemically  dissolved. 
B.  Active  immunization  combined  with  passive  immunization. 

T.  With  living,  virulent  organisms  with  immune  serum. 
2.  With  living,  avirulent  organisms  with  immune  serum. 
3.  With  killed  organisms  with  immune  serum. 
The  different  rnethods  of  active  immunization  vary  with  respect  to  the 

protective  power  which  they  give.  In  the  combined  immunization,  im- 
munity follows  at  once  because  the  serum  introduced  contains  the  already 

formed  antibodies.  In  the  active  immunization  alone,  the  protection  is  seen 
only  after  several  days.  The  body  reacts  as  soon  as  the  organisms  are 
resorbed  and  soon  bacteriolysins,  agglutinins  or  antitoxins  are  formed.  Up 
to  the  fifth  day,  these  are  found  principally  in  the  spleen  and  the  bone  marrow; 
after  that  time  they  begin  to  appear  in  large  amounts  in  the  blood.  i\.s  soon 
as  the  irritation  of  the  body  cells  ceases,  the  formation  of  immune  bodies  stops 
and  the  circulating  blood  becomes  free  from  antibodies.  The  changed 
condition  of  the  cell,  however,  remains  through  life. 

Negative  Phase  in  Immunization. — The  negative  phase  is  a  temporary 
lowering  of  the  opsonic  index  following  an  injection  of  bacillary  vaccine. 
Until  immunity  is  established,  there  is  generally  an  increased  susceptibility. 

ANTITOXIN 

Definition  and  Characteristics. — Antitoxins  are  substances  occurring 
under  certain  conditions  in  the  blood  of  human  beings  and  animals.  They 
have  the  power  to  neutralize  plant  or  bacterial  toxins  either  in  a  test  tube  or 
in  the  body.  They  are  water  soluble,  poisonous,  or  of  an  unknown  chemical 
nature  and  are  found  in  plant  or  animal  life.  They  are  all  characterized  by  a 
high  degree  of  labiUty,  especially  against  thermic  and  chemical  influences. 
Another  characteristic  is  that  after  the  injection  of  small  or  large  doses,  the 
toxins  exert  their  influence  only  after  a  definite  incubation  time.  One 
peculiarity  of  importance  for  the  general  practitioners  was  discovered  by 

Behring.  He  observed  that  the  injection  of  small,  non-fatal  doses  into 
animals  after  some  time  produced  an  immunity  against  fatal  doses  and  even 

multiples  of  the  same.  This  is  accomplished  by  the  production  of  anti- 
toxins. On  transferring  this  serum  to  healthy  animals,  one  can  protect 

them  against  the  toxin.  It  is  even  possible  to  save  animals  from  death  by  the 
injection  of  antitoxin  when  the  symptoms  of  the  disease  have  already  set  in. 



IMMUNITY,  VACCINE  AND  SERUM  THERAPY  77 

For  the  theory  and  explanation  of  the  union  of  the  antitoxin  and  toxin 

bodies,  the  reader  is  referred  to  any  standard  text-book  on  Bacteriology  under 

Ehrlich's  Side-chain  Theory. 
There  is  a  specific  place  of  formation  for  the  different  antitoxins,  depend- 
ing upon  the  specific  afiinity  of  the  given  toxin  to  special  organs  or  tissues  of 

the  body.  It  foll9ws  from  this  that  the  antitoxin,  as  well  as  the  toxin,  has  a 

specific  character.  The  antitoxins  may  be  bound  to  the  toxins  in  the  test 

tube  as  well  as  in  the  body.  If  the  union  has  not  become  too  firm,  it  may  be 

severed  again  as  is  the  case  in  purely  chemical  unions.  After  a  toxin  and 

antitoxin  have  been  united  for  some  time,  however,  they  cannot  be  separated. 

The  chemical  characteristics  of  antitoxin  are  little  known.  They  seem 

to  resemble  albumen  closely.  Antitoxin  is  dissociated  and  weakened  when 

heated  above  70°  C.  or  when  exposed  to  the  light. 
Therapeutic  Use  of  Antitoxin. — Antitoxin  may  be  used  as  a  prophylactic 

measure  and  as  a  cure.  When  the  toxin  has  united  with  the  cells  so  that  it  is 

impossible  to  break  up  the  union,  antitoxin  is  of  no  avail.  Therefore,  we  can 

speak  of  a  cure  with  the  aid  of  an  antitoxin  when  it  is  possible  to  break  up  this 

union.  In  practice,  it  is  necessary  to  inject  the  antitoxin  into  the  patient 

as  early  as  possible.  By  doing  this,  there  is  the  added  advantage  that  it  is 

possible  to  neutralize  not  only  the  toxins  which  are  bound  to  the  cells,  but 

more  especially  those  which  are  still  circulating  in  the  blood.  Thus  the  newly 

forming  toxins  are  rendered  inert.  In  order  to  make  the  blood  and  body 

juices  non-toxic,  it  is  necessary  to  introduce  an  excess  of  the  antitoxin.  It 
is  not  possible  to  determine  in  any  case  how  much  toxin  is  present  in  a  given 

patient,  therefore  the  dose  of  antitoxin  should  be  gauged  by  the  favorable 

reaction  resulting.  The  dose  should  be  repeated  every  six  to  twelve  hours 

until  the  patient's  symptoms  are  lessened  markedly,  after  which  two  or  three 
doses  more  may  be  given.  The  antitoxins  disappear  from  the  body  rather 

rapidly.  The  greater  part  is  excreted  in  the  urine,  bile  and  sputum. 

Antitoxin  obtained  from  the  same  species  of  animal  is  excreted  slower  than 

that  obtained  from  a  different  species. 

It  may  be  added  that  in  normal  serum  of  many  animals  and  human 

beings  antitoxins  are  already  present.  They  are  no  different  from  those 

arising  in  artificial  specific  immunization.  They  are  the  products  of  the 
normal  cell. 

BACTERIOLYSIN,  HEMOLYSIN  AND  CYTOLYSIN 

Definition  of  Bacteriolysin. — A  bacteriolysin  is  a  substance  which  has  the 
power  to  dissolve  bacteria.  Bacteriolysins  are  contained  in  the  blood  of 

human  beings  and  animals  which  have  achieved  an  immunity  by  natural  or 
artificial  means.  While  there  are  substances  in  normal  human  serum  which 

dissolve  bacteria,  yet,  in  general  technical  terms,  the  word  bacteriolysin 

means  a  specific  bacteriolysin.  Those  contained  in  normal  serum  are  not 

specific  and  may  act  on  different  kinds  of  bacteria.     The  normal  and  specific 



78  ORAL  SURGERY 

bacteriolysins  have  the  same  constitution.  Not  only  are  specific  substances 

formed  in  the  body  following  the  injection  of  bacteria,  but,  by  the  injection 

of  animal  cells  or  their  extracts,  hemolysins,  hemagglutinins  and  precipitins 

are  obtained.  Some  regard  them  as  the  actual  substances  which  carry  im- 

munity, but,  in  the  author's  opinion,  we  cannot  attribute  the  entire  forces 
of  immunity  to  them. 

Pfeiffer's  Phenomenon. — Bacteriolysins  were  discovered  by  Richard 
Pfeiffer.  He  withdrew  from  the  abdominal  cavity  some  of  the  exudate  in 

capillary  tubes  and  mixed  with  it  cholera  vibria.  A  hanging  drop  was  made 

and  placed  under  the  microscope.  The  vibria  were  found  to  become 

non-motile,  then  to  swell  and  finally  to  be  dissolved.  This  is  known  as 

Pfeiffer's  Phenomenon. 

Method  of  Producing  Bacteriolysins. — Artificially,  bacteriolysins  are 
best  produced  by  systematically  immunizing  animals  with  the  bodies  of 

bacteria.  The  bacterial  toxins  present  do  not  form  bacteriolysins.  Killed 

bacteria  are  generally  used.  If  a  high  concentration,  however,  is  desired,  it  is 

necessary  to  use  living  bacteria.  These  should  be  injected  subcutaneously  or 

intraperitoneally.  The  bacteriolysins  are  formed  in  the  blood-building 

organs,  especially  the  lymph  glands,  spleen  and  bone  marrow.  Their  produc- 
tion occurs  with  relative  rapidity  and  they  make  their  appearance  in  the  blood 

in  the  course  of  a  few  days.  In  from  five  to  ten  days,  however,  they  are 

found  in  large  amounts.  Bacteriolysins  are  entirely  different  from  other 

immune  bodies  and  may  be  differentiated  in  the  blood-serum  by  chemical  and 
physical  means.  They  are  resistant  bodies  and  more  stable  than  agglutinins 

or  antitoxins.  Little  is  known  about  the  chemical  composition,  but  it  is 

fairly  certain  that  they  are  albumen-like  substances.  The  manner  in  which 
the  bacteriolysin  acts  will  not  be  taken  up  in  detail.  Sufficient  to  say  hat  the 

action  may  be  explained  by  the  side-chain  theory. 

Hemolysins. — Hemolysins  are  substances  which  cause  the  destruction  of 
red  blood  cells.  They  act  especially  on  the  stroma  of  the  corpuscles,  thus 

freeing  the  hemoglobin  and  allowing  it  to  go  into  solution.  There  are  specific 

and  non-specific  hemolysins.  Chemicals,  as  acids  and  alkalis,  plant-toxins 
and  bacterial  toxins  are  examples  of  the  latter.  Specific  hemolysins  are 

obtained  by  systematically  treating  animals  with  a  definite  animal  blood. 

The  method  of  action  of  hemolysins  is  similar  to  bacteriolysins  and  may 

be  explained  by  the  side-chain  theory. 

Agglutinins. — Agglutinins  are  peculiar  substances  which  have  the  power  to 
cause  a  clotting  of  the  bacteria.  They  were  discovered  in  immune  serum  in 

1896  by  Gruber  and  Durham.  They  are  specific.  Widal  showed  that  the 

blood-serum  of  typhoid  patients  possessed  this  phenomenon  and  the  fact  has 
been  used  in  the  clinical  diagnosis  of  this  disease.  The  process  is  as  follows: 

A  specific  immune  serum  is  added  to  a  suspension  of  bacteria.  A  hanging 

drop  is  made  and  placed  under  the  microscope.  The  bacteria  are  soon  seen 

to  lose  their  motility  and  clump.     At  first  an  occasional  bacteria  is  found 
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between  the  clumps;  later,  however,  they  become  attached  and  can  no  longer 

separate  themselves.  The  clumping  may  be  seen  with  the  naked  eye  if  spe- 
cific serum,  in  proper  dilution,  is  added  to  a  suspension  of  bacteria  in  a  test  tube. 

The  tube  must  stand  for  about  twenty-four  hours  w^hen  the  homogeneous  sus- 
pension becomes  clear  and  the  bacteria  settle  to  the  bottom.  The  agglutina- 

tion does  not  kill  the  bacteria.  If  transferred  to  agar  plates,  they  will 

reproduce.  Agglutinins  are  albumen-like  bodies  which  are  formed  in  the 

blood  of  immunized  animals.  Their  action  may  be  explained  by  the  side- 

chain  theory.^ 

Artificial  Production  of  Agglutinins. — Agglutinins  may  be  produced  by 
injecting  killed  or  living  bacteria.  They  appear  in  greatest  amounts  in  the 

blood  when  increasing  doses  are  injected  at  intervals  of  ten  to  twelve  days. 

Agglutinins  are  produced  also  following  an  infection.  They  do  not,  however, 

appear  as  regularly  nor  in  such  large  amounts  as  in  those  artificially  injected. 

Precipitins. — A  precipitin  is  a  substance  formed  in  the  blood-serum  of  an 
animal  as  a  result  of  repeated  injections  of  an  albuminous  body.  It  possesses 

the  property,  when  added  to  a  solution  of  this  albumen,  of  causing  its  precipi- 
tation. It  is  specific  also  and  similar  to  agglutinins,  lysins  and  antitoxins. 

The  chemical  composition  is  not  known,  but  it  is  probable  that  it  belongs  to 

the  globulins. 

Vaccine  Prophylaxis. — From  the  foregoing,  the  principles  underlying 
the  conferring  of  immunity  will  be  understood  in  a  general  way.  The 

prophylactic  and  therapeutic  applications  now  remain  to  be  discussed. 

The  first  application  of  the  vaccine  method  was  made  by  Jenner.  He 

found  that  he  was  able  to  prevent  small-pox  by  vaccinating  human  beings 
with  the  virus  obtained  from  cattle.  Since  then  this  method  of  prophylaxis 

has  been  advancing  steadily.  Pasteur  was,  perhaps,  the  next  to  carry  forward 

the  same  general  principle  when  he  found  that  the  cord  of  an  animal,  properly 

treated,  would  prevent  rabies.-  The  virus  causing  both  these  diseases  is 
unknown  at  present.  Pasteur  also  is  to  be  given  credit  for  having  carried  out 

the  first  important  active  immunization  with  a  known  pathogenic  agent. 

He  inoculated  cattle  with  a  culture  of  the  anthrax  bacillus,  which  had  been 

previously  weakened.  He  found  that,  in  many  cases,  the  animal  could  resist 

inoculation  with  the  ordinary  virulent  bacilli. 

Haffkine  succeeded  in  giving  protection  against  cholera  by  inoculating 

the  cholera  vibria.  The  first  injection  consisted  of  a  culture  weakened  in 

virulence.  This  was  followed  by  one  whose  virulence  had  been  increased  by 

passage  through  a  guinea-pig.  The  method  is  applied  extensively  in  India 
and  Japan  at  the  present  time.  The  immunity  passes  off  in  about  a  year. 

Haffkine  has  endeavored  to  protect  individuals  against  plague  by  inoculating 

the  causal  bacillus.  The  protection  is  not  absolute,  but  he  has  demonstrated 

in  his  extensive  material  that  the  incidence  of  plague  is  less  in  the  inoculated 

1  See  any  standard  text-book  on  Bacteriology. 

■   2  See  Rabies,  p.  38. 
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and  also  that  the  death-rate  is  lower.  The  exact  nature  of  the  process  set 
up  in  the  body  is  not  known. 

Perhaps  the  greatest  advance  is  to  be  found  in  the  prophylactic  treat- 
ment of  typhoid  fever.  The  method  consists  in  injecting  dead  bacilli  on 

three  different  occasions.  The  first  injection  consists  of  from  600,000,000 
to  1,000,000,000  bacilli.  The  second  and  third  injections  are  two  and  three 
times  the  first,  respectively.  There  is  usually  some  slight  indisposition 
following  the  vaccination.  There  is  no  doubt  now  that  the  vaccination 

confers  a  definite  degree  of  protection  against  natural  infection.  The  im- 
munity lasts  about  three  years.  The  results  obtained  by  the  United  States 

army,  in  its  recent  encampment  in  Texas,  are  remarkable  when  compared 

to  the  prevalence  of  typhoid  fever  during  the  Spanish- American  War.  It 
is  claimed  that  not  a  case  of  typhoid  fever  occurred  in  individuals  who  had 
been  vaccinated. 

Production  of  Artificial  Leucocytosis. — Artificial  leucocytosis  may  be  ob- 
tained by  injecting  gluten-casein,  nucleic  acid  and  normal  salt  solution. 

As  a  result  of  the  increase  in  the  leucocytes,  it  was  thought  that  they  might 

play  a  part  in  preventing  bacterial  invasion.  Mikulicz-Radeski  has  injected 
50  cc.  of  a  one-fourth  to  four  per  cent,  solution  of  neutralized  nucleic  acid 
into  individuals  who  were  to  be  operated  upon.  All  these  cases  had  intestinal 
work  done.  The  results  are  too  few  to  form  a  definite  conclusion  relative 
to  the  value  of  the  method. 

Vaccine  Therapy. — At  the  present  time  vaccine  therapy  is  being  used 
very  extensively.  Every  condition,  in  which  a  definite  bacterial  organism 
can  be  demonstrated,  is  being  treated  either  by  an  autogenous  vaccine  or  by 

stock  vaccine.  In  the  author's  opinion,  stock  vaccines  should  not  be  used 
where  it  is  at  all  feasible  to  obtain  an  autogenous  one.  The  majority  of 
physicians  today,  who  have  had  an  extensive  experience  in  the  use  of  vaccine 
therapy,  are  practically  of  one  opinion  in  this  respect.  The  commercial 

houses  are  widely  advertising  and  recommending  the  use  of  their  stock  vac- 
cines, which  contain  from  one  to  five  organisms.  In  using  these  polyvalent 

vaccines,  the  author  is  reminded  of  the  days  when  the  '  shot-gun '  prescrip- 
tion was  employed  extensively.  The  physician  using  this  prescription  hoped 

and,  perhaps,  prayed  that  one  of  the  ingredients  would  hit  the  right  spot  and 
produce  a  beneficial  result.  That  is  what  is  attempted  by  the  physician 
who  uses  a  vaccine  composed  of  three  or  more  organisms.  There  is  no 
excuse  whatever,  at  the  present  time,  with  the  modern  laboratory  facilities 

close  at  hand  or  within  twenty-four  hours'  mailing  distance,  for  a  physician 
to  state  that  he  is  unable  to  obtain  a  definite  idea  as  to  the  organisms  present 
in  a  given  case.  While  it  is  true  that,  in  many  cases,  there  are  two  organisms 
present  in  the  discharge  or  abscess,  it  is  also  true  that  the  primary  pathological 
lesion  was  produced  by  one  organism.  The  second  organism  was  introduced 
at  a  later  date  or  after  the  abscess  was  opened.  It  is  rare  that  the  latter 
germ  plays  an  important  part  in  keeping  up  the  process  or  in  producing  an 
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intoxication  sufficient  to  be  alarming.  I  repeat,  therefore,  that  it  is  poor 
therapeutics  and  against  scientific  knowledge  for  any  one  to  recommend 

or  use  'shot-gun'  vacqine. 
To  obtain  the  material  for  an  autogenous  vaccine,  it  is  essential  that  a 

sterile  technic  be  employed.  The  parts  surrounding  the  abscess  or  discharg- 
ing sinus  should  be  carefully  cleansed  with  soap  and  water.  If  the  material 

is  deeply  situated,  the  surface  may  be  painted  with  tincture  of  iodin  or  95 
per  cent,  alcohol.  If,  however,  the  lesion  is  superficial,  this  should  not  be 
done  as  the  bacteria  may  be  destroyed  by  the  action  of  these  chemicals. 
A  sterile  cotton  applicator,  or  a  platinum  loop,  is  used  to  gather  some  of 
the  discharging  material.  The  skin  or  the  material  in  contact  with  the  skin 
should  not  be  touched.  This  is  then  transferred  to  suitable  culture  media. 

For  general  use,  blood-serum  agar  is,  perhaps,  the  best.  These  tubes  are 
placed  in  the  incubator  for  twenty-four  hours  when  they  should  be  examined 
by  a  compstent  bacteriologist  and  the  organisms  identified.  The  general 
practitioner  should  not  attempt  to  manufacture  his  own  autogenous  vaccine 
unless  he  has  the  proper  training  and  equipment.  After  the  bacteria 
have  been  identified,  the  one  causing  the  lesion  should  be  grown  for  a 

period  of  at  least  twenty-four  hours.  A  suspension  is  then  made  in  sterile 
normal  salt  solution  and  the  bacteria  killed  by  subjecting  them  to  heat 

(60°  C.)  for  one  hour.  They  are  counted  and  proper  dilutions  made.  It  is 
usual  to  dilute  the  suspension  with  normal  salt  solution  containing  .5  per 
cent,  phenol.  The  initial  dose  varies  from  25,000,000  to  50,000,000.  Each 

dose  is  increased  by  50,000,000.  After  placing  each  dose  in  sterile  con- 

tainers, they  should  be  again  heated  for  one  hour  at  60°  C.  Injections 
should  be  made  every  three  to  five  days.  Careful  aseptic  technic  should 
be  employed  in  these  injections  to  prevent  abscess  forma,tion. 

Effects  After  Injecting  Vaccine. — It  is  essential  to  determine  if  the  correct 
vaccine  has  been  made  in  order  not  to  subject  the  patient  to  any  possible 
harm  which  might  arise  by  using  foreign  organisms.  It  is  possible,  by  noting 
carefully  the  reaction  set  up  in  an  individual,  to  determine  whether  or  not 

the  proper  vaccine  has  been  injected.  In  most  cases,  a  few  hours  after  in- 
jection, the  patient  will  have  a  slight  headache  and  a  feeling  of  malaise.  Oc- 

casionally, if  the  initial  dose  has  been  too  large,  the  reaction  is  more  severe. 

The  temperature  may  go  up  to  101°  F.  and  a  few  chilly  sensations  may  be 
felt.  About  twenty-four  hours  after  the  injection,  the  skin  around  the  area 
injected  becomes  reddened  and  slightly  warm.  If  the  infection  involves  a 
joint  or  a  movable  part,  the  pain  may  increase.  Any  one  or  more  of  these 
signs  is  a  positive  indication  that  the  proper  bacteria  have  been  used.  If 
there  is  a  discharge  present,  this  is  usually  increased  for  a  short  period.  After 
the  second  or  third  injection,  the  patient  usually  becomes  brighter  and  the 
functions  of  the  body  tend  to  resume  normality. 

Indications  for  Vaccine  Therapy. — Up  to  the  present  time  the  indications 
for  the  use  of  vaccine  are  not  on  a  firm  basis.  The  experimental  stage  has 

6 



82  ORAL  SURGERY 

not  entirely  passed.  The  best  and  brightest  results  are  being  obtained  in 
chronic  infections  involving  any  of  the  structures.  Some  men  are  reporting 
wonderful  results  even  in  tuberculosis  while  others,  apparently  using  the  same 
careful  technic,  are  obtaining  less  satisfaction.  Vaccines  may  be  used  in 
acute  infections  as  well.  Here,  however,  great  caution  should  be  taken  to 
identify  the  infecting  organism.  So  far  as  the  oral  surgeon  is  concerned,  it 
may  be  stated  that  infections  in  or  about  the  mouth,  the  various  sinuses  and 
the  nose  may  be  treated  in  this  manner.  However,  it  must  not  be  forgotten 
that  drainage  is  as  essential  in  treating  these  cases  with  vaccines  as  without 
them. 



CHAPTER  VI 

TUMORS 

Definitions  and  General  Consideration. — According  to  Prof.  Wm.  H. 

Van  Buren  "A  tumor,  in  surgical  language,  is  a  local  limited  enlargement 
taking  place  at  any  part  of  the  body  and  consisting,  in  its  substance,  of  a  new 

outgrowth  of  tissue  which  has  no  physiological  purpose  in  its  growth."  I 
have  given  this  definition  because  it  covers  every  phase  of  the  subject  as  far 

as  any  definition  can. 

Strictly  speaking,  a  tumor  is  a  swelling,  but  the  term  is  now  being  confined 

to  neoplastic  growths.  Accordingly,  a  cyst,  aneurism,  abscess,  contusion  or 

other  enlargement  immediately  following  trauma  is  not  tumors.  From 

these,  true  cystic  tumors  arising  from  cell  proliferation  must  be  differentiated. 

True  neoplasms  or  proliferation  tumors  follow  the  general  laws  of  growth 

set  down  for  inflammatory  and  simple  hypertrophic  conditions.  Because  of 

an  increased  power  of  growth  and  blood  flow,  cell  proliferation  takes  place 
with  a  transformation  of  the  differentiated  cells  of  the  connective  tissue 

group.  Tumors  may  also  arise  from  any  organ  or  bone  of  the  body.  In  this 

respect  they  are  similar  to  inflammatory  and  simple  hypertrophic  conditions. 

Tumors,  therefore,  are  not  new  in  the  sense  that  they  have  been  added;  in 

other  words,  they  are  not  foreign  bodies.  There  are  no  specific  tumor 

elements.  Thus  the  cells  of  carcinoma  are  derived  from  the  epithelium  at  the 

site  primarily  involved.  They  have  changed  their  method  of  proliferation, 

but  still  retain  their  general  characteristics.  Though  there  are  many 

gradations  between  inflammatory  conditions  and  tumors,  there  are  a  number 

of  peculiarities  which  enable  us  to  differentiate  them.  Sometimes  it  is 

difi&cult  to  name  a  tumor  correctly,  but  most  of  them  may  be  placed  in  one  of 

several  groups. 

Growth  of  Tumors. — One  of  tlie  marked  pecuharities  of  tumors  is  the 
ability  to  grow  almost  without  limit  and  without  coming  to  a  physiological 

end.  This  growth  shows  an  entirely  autonomous  character;  it  appears  to  be 

independent  of  the  general  nutrition  of  the  body.  Thus  a  lipoma  grows  even 

when  there  is  an  entire  disappearance  of  normal  fat  tissue.  Myoma  may 

arise  in  a  markedly  atrophic  uterus.  Carcinoma  and  sarcoma  may  grow  not 

only  when  there  is  marked  atrophy  of  the  entire  organ,  but  may  even  arise 

from  it  without  their  power  of  proliferation  being  influenced  in  the  least.  Thus 

tumors  can  be  compared  to  parasites  which  grow  at  the  expense  of  the  organ- 
ism affected.  The  tumor,  although  derived  from  elements  of  the  body,  is 

functionally  inert;  the  tissues  composing  the  tumor  soon  lose  their  specific 
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function  or  fulfil  it  scantily.  The  tumor  is  of  no  benefit  to  the  human  body. 
Thus  muscular  tumors  lose  their  contractility  and  glandular  tumors  fail  to 
secrete  normally,  or  not  at  all.  In  most  cases,  tumors  arise  at  circumscribed 

points  and  cell  proliferation  is  confined  within  this  area.  The  growth 

takes  place  in  an  outward  direction  by  continued  division  of  its  cells  and  com- 
ponent parts.  It  is  rare  that  cells  of  a  different  character  in  the  immediate 

neighborhood  proliferate  and  form  a  part  of  the  tumor.  Most  tumors  start 
in  one  part  of  the  body;  it  is  seldom  that  they  arise  simultaneously  in  different 
places.  The  surface  of  a  tumor  may  be  smooth,  nodular  or  papillary. 

In  its  growth  a  tumor  may  assume  several  different  forms: 
1.  Nodular,  in  which  it  is  elevated  above  the  surface. 
2.  Pedicled,  in  which  the  tumor  is  attached  by  a  small  strand  of  tissue. 

3.  Spreading,  i.e.,  it  spreads  on  the  surface  (Fig.  25). 

Infiltration. — If  a  tumor  develops  within  a  tissue,  it  pushes  aside  the  neigh- 
boring structures  and  forms  round  or 

irregular  nodules,  or  it  may  send  out 
branches  like  the  roots  of  a  tree,  in  which 
case  we  speak  of  an  infiltrating  growth. 
Tumors  which  arise  diffusely  in  this 
manner  entwine  a  neighboring  organ 
more  or  less,  causing  an  enlargement  of 
the  same.  These  tumors,  when  viewed 

by  the  naked  eye,  can  be  differentiated 
from  the  organ  by  the  difference  in 
color,  consistency  and  structure  shown 
on  the  cut  surface. 

Benign  and  Malignant  Tumors. — 
The  manner  of  growth  of  a  tumor  is  of 
the  greatest  practical  importance.  A 
tumor  is  called  benign  when  it  remains 

local  and  does  not  injure  or  disturb  the  surrounding  tissues  in  any  other  than  a 
purely  mechanical  manner  (by  displacement  or  compression).  Such  tumors 
grow  in  the  form  of  circumscribed  elevations  or  inclusions  which  are  sharply 
defined  and  often  encapsulated  by  normal  tissues.  Thus  many  odontomata 
attain  a  large  size  and  produce  marked  mechanical  injuries,  yet  they  remain 

local  in  character.  Malignant  tumors  are  aggressive  in  character  and  in- 
filtrate. The  aggressiveness  varies  in  different  cases.  Malignancy  is  first 

noted  by  the  fact  that  the  tumor  loses  its  sharply  defined  border  and  en- 
croaches upon  the  surrounding  tissue.  The  tissue  invaded  by  the  tumor  is 

destroyed  sooner  or  later,  either  partially  or  wholly.  The  invasion  is  not  pre- 
vented for  any  length  of  time  by  any  structure  which  comes  in  its  path,  bone 

substance  included. 

Metastasis. — Owing  to  the  fact  that  small  particles  of  tumor  tissue  be- 
come detached  and  enter  the  blood-  and  lymph-streams,  an  opportunity  is 

Fig 25. — a,  Nodular  tumor;  b,  pedicled 
tumor;  c,  spreading  tumor. 
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afforded  them  to  be  carried  to  other  portions  of  the  body.  These  detached 

pieces  possess  the  power  of  cell  division  and  growth  at  the  new  site.  These 

growths  are  called  metastatic  tumors.  They  have  the  same  form  as  the 

original  tumor,  but  usually  grow  more  rapidly  and  frequently  attain  a 

much  larger  size.  These  tumor  particles  may  be  deposited  at  a  distance  or  in 

the  immediate  neighborhood  of  the  primary  tumor. 

Method  of  Spreading. — As  stated  before,  these  particles  may  spread  by 
the  lymph-  or  blood-streams.  When  spreading  by  the  lymph-stream,  the 
nearest  lymph  gland  is  involved  first.  The  glands  beyond  become  affected 

secondarily.  The  growth  ma}^  occlude  the  lymph  channels  and,  not  in- 
frequently, there  is  a  retrograde  metastasis.  Thus,  in  carcinoma  of  the  breast, 

secondary  nodules  sometimes  occur  in  the  skin  over  them,  but, the  glands  in 

the  axilla  are  almost  always  involved.  In  carcinoma  of  the  stomach  or  liver, 

the  retroperitoneal  lymph  glands  are  invaded.  When  the  tumor  particles 

enter  a  vein,  they  are  carried  to  the  lungs  where  they  lodge  and  grow.  If 

they  succeed  in  passing  through  the  lung  tissues,  the  hepatic  arteries  are  en- 
tered and  metastatic  growths  form  in  the  liver.  The  liver  may  also  be 

invaded  through  the  portal  vein.  If  the  particles  succeed  in  passing  through 

the  lungs  and  liver,  they  may  lodge  in  any  portion  of  the  body.  Aside  from 

the  blood  and  lymph  channels,  there  is  a  third  method  of  metastatic  for- 

mation, i.e.,  through  the  dissemination  of  the  free  particles  over  the  sur- 
face. This  form  occurs  especially  in  serous  cavities  where  they  become 

loose  and  traverse  the  serosa  until  they  are  fixed  and  develop  into  nodules. 

Gravity  plays  an  important  part.  The  true  pelvis  serves  as  a  catch  basin. 

This  is  called  transplantation  metastasis.  A  similar  condition  has  been 
noted  on  the  mucous  membrane. 

Abnormal  Proliferation. — By  the  destructive  growth  and  the  formation 
of  metastasis  it  must  be  taken  for  granted  that  the  tumor  possesses  a  power 

which  is  not  inherent  in  normal  tissues  or  inflammatory  processes.  This  is  fully 

demonstrated  by  the  fact  that  we  know  that  giant  cells  from  the  bone  marrow 

and  chorionic  epithelium  are  transported  by  the  blood-stream  and  yet  do 
not  possess  the  power  of  multiplying,  therefore  the  cells  of  a  malignant  tumor 

probably  possess  an  increased  power  of  proliferation.  The  metastatic 

growths  retain  the  same  attributes  of  the  parent  tumor.  They  also  in- 
filtrate the  surrounding  tissue  and  cause  destruction.  The  transplanted 

growths  possess  the  power  of  proliferation,  but  it  is  rare  that  they  penetrate 

deeply.  It  is  not  improbable  that  early  in  the  course  of  the  disease  the 

general  condition  of  the  body  plays  an  important  role.  Possibly  early  it 

possesses  the  ability  to  destroy  loosened  individual  tumor  elements,  but, 

through  general  weakness  or  injury  produced  by  the  primary  tumor,  it  loses 

this  power.  This  is  borne  out  by  the  fact  that  one  cannot  suppose  tliat  every 

transported  cell  produces  a  metastatic  growth,  therefore  they  must  be  de- 
stroyed in  their  new  location. 

Recurrences. — Malignant  tumors  also  possess  another  peculiarity  which 
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is  of  great  clinical  importance,  namely  recurrence.  When  a  tumor  is  com- 
pletely removed,  clinically,  it  may  arise  anew  sooner  or  later,  either  in  the  im- 

mediate spot  or  close  by.  Several  possibilities  present  themselves  in  ex- 
plaining this  phenomena: 

1.  There  is  a  possibility  that  the  operation  was  not  performed  in  healthy 
tissue  and  that  particles  of  the  tumor  were  left  behind.  These  continue 
to  grow  and  produce  a  new  tumor. 

2.  The  lymph  glands  at  some  distant  point  were  involved  and  were  not  or 
could  not  be  removed  at  the  time  of  operation. 

3.  In  spite  of  complete  removal,  a  new  tumor  arises  in  the  surrounding 
tissue  because  the  disposition  to  tumor  formation  persists  in  that  tissue. 

Cachexia. — Most  malignant  tumors  result,  sooner  or  later,  in  a  state  of 
cachexia.  This  is  a  condition  of  general  anemia  and  atrophy  or  depraved 
nutrition.  Quickly  growing  malignant  tumors  make  large  demands  upon 
the  general  system.  This,  however,  is  not  the  only  factor  in  the  production  of 
cachexia.  It  also  depends,  to  some  extent,  on  the  kind  of  growth  as  well  as 
upon  the  size  of  the  tumor.  Thus,  some  relatively  small  tumors  produce 
marked  cachexia  and  tumors  with  large  circumferences  often  produce  little 
effect.  Some  authors  believe  that  tumor  cachexia  is  due  to  auto-intoxication 
and  to  disturbances  in  the  internal  secretions.  They  also  think  that  there  is 

an  injurious  ferment  formed  by  the  tumor,  which  is  thrown  into  the  circula- 
tion. Many  tumors,  which  have  no  signs  of  malignancy,  but  which  produce 

pressure  on  the  surrounding  tissues,  frequently  are  followed  shortly  by  symp- 
toms of  cachexia.  Carcinomata  of  the  tongue  and  mandible  are  examples  of 

this  latter  condition.  Secondary  infection  also  plays  a  part  in  reducing 
the  vitality  of  a  tumor  patient.  The  toxins  formed  by  the  bacteria  produce 
a  more  marked  effect  because  of  the  previous  lowered  resistance. 

Characteristics  of  Malignancy. — From  the  foregoing  description  of  tumor 
malignancy,  we  can  now  formulate  the  characteristics  into  four  terse  divisions. 
These  are: 

1.  Rapid,  destructive  growth.  . 
2.  Power  to  form  metastasis  with  destructive  tendencies. 

3.  Tendency  to  recur. 
4.  Power  to  produce  a  general  cachexia. 

No  tumor  can  be  stated  to  be  absolutely  benign,  as  in  every  form  of  tumor  a 
malignant  tendency  has  been  observed  occasionally.  A  tumor,  which  is  not 
malignant  in  the  true  sense  of  the  word  and  does  not  show  any  of  the  above 
peculiarities,  may  exert  a  deleterious  influence  upon  an  organ  to  such  an 
extent  that  it  markedly  influences  the  entire  body.  The  damage  done,  of 
course,  depends  somewhat  upon  the  organ  involved.  Thus,  tumors  in  the 
brain,  even  if  they  grow  slowly  and  do  not  form  metastasis,  have  a  bad 

prognosis  because  of  their  situation.  Those  in  the  stomach  hinder  assimila- 
tion and  tumors  in  the  bone  marrow  lead  to  blood  disturbances,  etc. 

Structure  of  Tiunors. — As  may  be  expected,  tumors  show  a  difference  in 
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histological  structure  from  normal  tissue.  They  differ  also  from  each  other. 
Some  reproduce  the  structure  of  the  original  tissue,  only  slightly  changed; 
others  show  a  marked  variation.     Thus  tumors  are  classified  as: 

1.  Homologous. 
2.  Heterologous. 

Fibroma,  for  example,  appears  as  a  circumscribed  hyperplasia  of  con- 
nective tissue,  while  carcinoma  may  show  marked  changes  in  its  structure. 

Tumors,  which  resemble  the  structure  of  the  original  tissue  more  or  less 
closely  are  called  homologous.  They  do  not  belong  to  the  malignant  form 
of  tumor,  but  are  closely  related  to  simple  hypertrophy.  These  homologous 
tumors  may  take  on  a  malignant  character  and  occasionally  it  is  impossible 
to  make  a  sharp  line  of  differentiation,  even  by  histological  examination.  In 
the  majority  of  cases,  however,  the  malignant  character  of  a  tumor  shows 
itself  by  its  heterologous  structure.  In  tumors  of  the  connective  tissue 
group,  the  heterologous  structure  is  seen  especially  in  the  predominance  of 
the  cellular  elements  and  the  lack  of  intercellular  substances.  Thus  sarco- 

mata consist  principally  of  cells  with  scant  intercellular  substance.  The 
cells  of  a  heterologous  tumor  lose  a  specific  form  to  a  large  extent  so  that  the 
entire  tumor,  or  a  large  part  of  it,  is  composed  of  indifferent  fetal  tissue 
which  shows  a  tendency  to  form  a  definite  kind  of  tissue  only  in  places. 
The  heterologous  nature  is  also  seen  in  the  wild  and  irregular  growth  of  the 

epithelial  masses  and  connective  tissue.  Originally,  the  epithelial  cells  may 
have  been  of  the  cylindrical  form,  bat  are  supplanted  by  very  irregular  or 
polymorphous  cells.  Another  feature,  which  is  characteristic  of  heterologous 
tumors,  is  the  lack  of  regular  completion  of  cell  development.  Thus  one  can 
regard  them  as  immature  tumors.  Heterologous  tumors  must  be  considered 
as  malignant,  while  homologous  forms  are  usually  benign.  However,  this 
does  not  mean  that  tumors,  which  closely  resemble  the  original  tissue,  cannot 
become  malignant.  They  send  out  projections  into  the  surrounding  tissue 
and  it  is  often  difficult  to  determine  where  the  tumor  ends  and  healthy  tissue 
commences.  If  the  large  vessels  are  invaded  and  metastatic  growths  are 
found  near  by,  the  malignancy  of  the  tumors  is  proven  macroscopically. 

Since  an  interrupted  series  exists,  ranging  from  the  benign,  circumscribed 
tumors  to  those  giving  all  the  peculiarities  of  fully  developed,  malignant 
tumors,  and  since  every  tumor,  even  the  most  benign,  can  develop  malignant 
characters,  we  must  regard  all  tumors  as  being    potentially  malignant. 

Histoid  and  Organoid  Tumors. — There  is  in  every  tumor  a  certain  amount 
of  supportive  structure,  or  stroma,  which  carries  the  blood-vessels.  In 
connective  tissue  tumors,  this  supportive  structure  is  not  very  striking,  as  it  is 

composed  of  connective  tissue  itself,  but  in  epithelial  tumors  it  is  very 
evident.  Tumors  which  arise  from  simple  tissue  are  called  histoid  tumors, 
while  those  composed  of  epithelial  cells  are  called  organoid  tumors.  The 
epithelial  tissue  is  called  the  parenchyma.  The  stroma  plays  an  unimportant 
part  in  the  tumor  formation. 
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Degenerative  Changes  in  Tumors. — Tumors  are  frequently  subject  to 
degenerative  changes,  which,  as  a  rule,  do  not  progress  far  enough  to  interfere 

seriously  with  their  existence.  Various  forms  of  degeneration  are  noted, 

such  as  partial  necrosis,  fatty  and  hyalin  degeneration,  calciiication  and 

pigmentation.  Some  tumors  show^  a  constant  ulceration,  which  is  accom- 
panied by  a  foul  secretion.  The  degenerative  changes  are  due  principally  to 

disturbances  in  nutrition  consequent  upon  a  diminished  blood  supply.  This 

diminished  blood  supply  may  be  due  to  any  of  the  following  causes: 

1.  Insufi&cient  formation  of  blood-vessels. 

2.  Compression  of  afferent  vessels. 

3.  Venous  stasis. 

4.  Hemorrhagic  infarcts.  , 

Even  with  a  large  portion  of  the  tumor  involved,  one  cannot  expect  to 

have  it  totally  destroyed.  The  tumor  cells  on  the  border  continue  to  pro- 
liferate, the  growth  thus  extending  at  the  periphery.  The  general  effect 

on  the  system  soon  manifests  itself  in  greater  cachexia  and  other  symptoms 
due  to  auto-intoxication. 

Classification  of  Tumors. — -Tumors,  besides  being  divided  into  homologous 
and  heterologous,  are  also  classified  according  to  the  tissue  from  which  they 

originate.     Five  large  groups  are  thus  formed: 
1.  Connective  tissue. 

2.  Blood-vessels  and  lymphatics. 
3.  Nerve  tissue. 

4.  Muscle  tissue. 

5.  Epithelial  tissue. 

This  can  be  termed  the  histological  classification.  By  adding  'oma' 
to  the  principal  constituent  of  the  tumor,  we  are  able  to  give  it  a  name,  as 

neuroma.  Some  tumors,  however,  have  a  separate  designation,  as  car- 

cinoma, sarcoma,  etc.  This  general  classification  applies  nicely  to  homolo- 
gous tumors.  In  heterologous  tumors  it  is  more  difficult  because  these 

differ  so  markedly  from  the  original  tissue  that  it  is  hard  to  determine  its 

histogenesis  with  certainty  inasmuch  as  different  tissues  can  produce  tumors 

of  similar  structures.  There  are  also  tumors  which  are  made  up  of  two  or 

more  tissue  elements.  For  instance,  they  may  have  both  muscular  and 

epithelial  cells,  or  bone  and  nerve  tissue  side  by  side.  Such  are  called  mixed 

tumors.  Teratoma  is  a  form  of  mixed  tumor,  in  which  there  is  not  only 

different  tissue  elements,  but  even  rudimentary  organs,  skin,  teeth,  etc. 

HOMOLOGOUS  TUMORS 

Connective  Tissue  Group. — The  tumors  of  the  connective  tissue  group 
have  many  names  and  forms.     They  are  designated  thus: 

I.  Fibromata. 

a.  Mucous  membrane  polyp. 
b.  .Keloid. 
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c.  Mixed  fibroma. 
d.  Diffuse  fibroma. 

2.  Myoma. 
3.  Lipoma. 
4.  Chondroma. 

a.  Ecchondroma. 

5.  Chordoma. 
6.  Osteoma. 

Fig.   26. — Fungiform,  hard  fibroma  of  the  skin  with  section  of  the  same.      (Lexer-Bevan.) 

Fibromata. — A  fibroma  (Fig.  26)  has  a  fibrillar  connective  tissue  struc- 
ture. However,  it  may  show  many  variations  in  its  finer  details.  It 

is  composed  principally  of  fibers,  which  are  usually  closely  woven,  but  oc- 
casionally have  large  meshes  which  are  filled  with  serum.  Sometimes  they 

lie  in  strands  or  bundles,  in  which  case  the  tumor  is  very  firm.  Several  forms 
of  cells  are  seen.     Those  connected  with  the  actively  growing  part  of  the 
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tumor  are  small,  with  only  a  trace  of  protoplasm,  and  contain  a  nucleus  which 
occupies  nearly  the  entire  cell.  As  the  cell  becomes  older  it  assumes  a 
spindle  shape,  which,  at  times,  is  almost  linear.  Occasionally  larger  cells 
are  noticed  which  are  like  those  seen  in  granulation  tissue.  Here  and  there 

separate  spaces  are  seen  between  the  fibers.  These  are  lined  with  endo- 
thelial cells  and  are  the  lymph  spaces.  Separate  accumulations  of  lympho- 

cytes are  seen  around  the  blood-vessels.  Elastic  fibers  may  be  present  in 
varying  amounts.  The  firm  fibromata,  on  cut  section,  have  a  tendon-like, 
shin^,  smooth  surface  which  is  distinctly  fibrillar  and  is  of  a  white  or  yellow- 

ish-white color.  The  soft  fibromata,  on  cut  surface,  appear  edematous, 
swollen,  almost  like  jelly,  and  are  shiny.  The  connective  tissue  bundles 
from  the  fibroma  extend  into  the  surrounding  tissue,  but  to  the  naked  eye 
the  tumor  is  sharply  defined  in  most  cases. 

The  tumor  grows  slowly  and,  as  it  gets  larger,  displaces  structures  in  the 

immediate  neighborhood.  As  a  rule  there  is  little  destruction,  but  occa- 
sionally, if  much  pressure  is  exerted,  the  condition  known  as  pressure  atrophy 

results.  After  complete  removal  there  are  no  recurrences  and  metastasis  is 

lacking.  The  fibroma  is  thus  a  benign  tumor.  It  usually  exists  in  a  tube- 
rose form,  i.e.,  in  nodular  inclusions  or  elevations.     Epulis  is  a  fibroma 

(Fig.  753)- 

Mucous  Membrane  Pol5^i. — Fibroma  may  exist  as  a  pedunculated  tumor. 
This  form  is  seen  more  frequently  on  the  external  surfaces  of  the  skin  and 
mucous  membrane.  When  found  on  the  mucous  membrane,  they  are  termed 
mucous  membrane  polypi.  The  usual  location  is  in  the  nose,  larynx, 

antrum  of  Highmore  and  gastro-intestinal  tract.  They  are  loosely  built, 
soft  in  consistency  and  are  rarely  found  alone. 

Keloid. — The  keloid  is  a  skin  tumor  which  is  flat,  smooth,  only  slightly 
nodular  and  has  a  glassy  appearance.  It  is  found  in  scars,  but  may  arise 
spontaneously.  Microscopically,  it  is  composed  of  closely  packed  hyalin 
connective  tissue  bundles. 

Mixed  Fibromata. — Flat  or  nodular  fibromata  arise  also  from  the  perios- 
teum or  fascia  and  many  of  them  contain  bone  or  cartilage.  They  are  then 

known  as  osteo-fibroma  and  chondro-fibroma,  respectively. 
Diffuse  Fibromata. — Fibromata  often  have  a  more  diffuse  form.  This  is 

seen  in  elephantiasis  of  the  skin  and  in  the  invasion  of  entire  organs  with 
connective  tissue,  such  as  fibromatosis  of  the  breast,  ovaries,  etc.  This,  as 

a  rule,  is  not  a  true  tumor  growth,  but,  rather,  a  hyperplasia  or  inflammatory 
proliferation. 

Fibromata  may  undergo  regressive  changes,  such  as  mucous  degenera- 
tion, softening  with  the  formation  of  cystic  cavities,  fatty  degeneration  and 

calcification. 

Myxomata. — A  myxoma  is  a  tumor  which  consists  of  mucoid  tissue.  It 
contains  stellar  branched  cells  and  a  mucoid  ground  substance.  It  is 

recognized,  even  macroscopically,  by  its  shining,  gelatinous,  elastic  consist- 
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ency.  It  occurs  in  the  form  of  round,  often  lobulated  nodules  in  the  skin, 

periosteum,  fascia,  bone  marrow,  subcutaneous  tissue  and  connective  tis- 
sue of  nerves.  Mucoid  tissue  is  also  found  in  other  tumors  which  have 

undergone  some  degeneration.  An  edematous  fibroma  may  simulate  a 

myxoma. 

Lipomata. — A  lipoma  (Fig.  27)  is  a  tumor  which  consists  of  fat  with  more 
or  less  connective  tissue  interwoven.  It  is  seen  as  a  lobulated  or  round 

tumor  and  is  frequently  enclosed  in  a  connective  tissue  capsule.  When  cut, 

the  surface  shows  a  distinct  lobulation.  Lipomata  are  circumscribed  tumors 

occurring  in  the  subcutaneous  connective  tissue,  especially  on  the  back,  neck 

or  thighs,  in  the  axilla  and  less  frequently  in  joints,  mesenterium,  omentum, 

pia  and  wall  of  the  intestine.  They  may  reach  a  large  size,  but  are  usually 

benign.  When  it  is  attached  to  the  skin 

by  a  small  pedicle,  it  is  called  a  lipoma 

pendulum.  It  is  found  frequently  com- 
bined with  other  tumors  more  or  less  as- 

sociated with  the  tissues  in  the  immediate 

neighborhood,  such  as  fibroma,  chon- 

droma and  angioma.  It  may  contain  in- 

clusions of  calcium  salts.  When  the  lip- 

oma contains  a  large  amount  of  connec- 
tive tissue,  it  is  quite  firm. 

Chondroma ta. — A  chondroma  is  a  tu- 

mor formed  of  cartilaginous  tissue.  The 

hyalin  form  of  cartilage  is  seen  more  fre- 
quently. The  cartilage  cells  often  assume 

a  stellate  shape  and^the  capsule  usually 
found  surrounding  normal  cartilage  may 
be  absent  in  the  chondroma.  It  then  lies 

in  the  tissues.  However,  a  certain  amount 

of  connective  tissue  is  always  found  which 

divides  the  tumor  into  several  parts  or 

lobules.  The  tumor  forms  from  the  peri- 

chondrium at  different  points,  especially  in  the  larynx,  trachea  and  ribs.  It 

may  also  arise  from  the  periosteum  and  bone  marrow,  in  which  case  it 

probably  develops  from  cartilage  cells  which  have  been  cut  off  during  the 

period  of  skeleton  growth.  Chondromata  sometimes  are  found  in  places 

where,  normally,  no  cartilage  belongs  as,  for  instance,  the  salivary  glands  and 

mammffi.  In  the  former  case  they  arise  from  germinal  centers  of  the  maxil- 

lary bones  and,  in  the  latter,  from  the  ribs.  Chondromata  are  benign,  grow- 

ing slowly  and  injuring  the  surrounding  tissues  only  mechanically.  However, 

forms  occur  which  produce  metastasis.  Regressive  changes  are  seen  in  chon- 

droma, as  mucoid  and  fatty  degeneration,  cyst  formation,  calcification  and 
bone  formation. 

Fig.   27. — Diffuse  symmetric  lipoma  of 
the  neck.     {Coplin  after  Horsley.) 
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Osteomata. — Osteomata  are  tumors  which  consist  of  bone  tissue.  Fre- 

quently, they  cannot  be  differentiated  from  simple  hyperplastic  or  in- 
flammatory bone  lesions.  Osteomata  originate  from  the  periosteum,  bone 

marrow  or  cartilage.  They  are  usually  associated  with  some  bone, 
especially  the  long  ones.  In  general,  bone  tumors  grow  slowly  and  are 
benign.  Bone  is  often  found  in  tumors  of  other  tissue.  They  are  then 

called  osteo-fibroma,  osteo-chondroma,  etc.  Osteomata  are  occasionally 
found  on  the  inner  surface  of  the  trachea  and  in  striped  muscles. 

TUMORS  OF  THE  BLOOD-VESSELS  AND  LYMPHATICS 

Angiomata. — Angiomata  or  hemangiomata  are  tumors  composed  of  blood- 
vessels. In  the  true  sense  of  the  word,  they  are  not  tumors,  but  have 

a  tumor-like  appearance.  They  are,  strictly  speaking,  a  congenital  mal- 
formation of  circumscribed  vessels.  The  vessels  normally  found  in  the 

area  are  enlarged  and  new  ones  are  formed.  There  are  three  forms  of 

angiomata  noted: 
1.  Telangiectasis. 
2.  Cavernous  angioma. 
3.  Aneurysma  racemosum  arteriale. 

Telangiectasis. — Telangiectasis  consists  of  an  abnormally  rich  develop- 
ment of  the  capillaries  and  small  veins  in  the  circumscribed  area.  They  are 

either  flat  or  elevated.  This  condition  is  probably  always  congenital.  It 
occurs  most  frequently  on  the  skin  where  it  is  known  as  a  naevi  vasculosi. 
Occasionally,  they  are  found  in  other  portions  of  the  body,  such  as  fatty 
tissue,  bone  marrow  and  brain. 

Cavernous  Angiomata. — A  cavernous  angioma  is  a  tumor  consisting  of 
closely  packed  blood  spaces  which  communicate  freely  with  each  other  and 

are  lined  by  endothelium.  They  are  round  or  wedge-shaped  and  have  a 
dark  red  color.  When  cut  they  have  a  net-work  appearance  and  collapse 
easily  because  the  blood  escapes.  The  cavernous  angioma  is  commonly 
found  in  the  tongue,  lips  and  cheek.  They  occur  less  frequently  in  the 

liver,  spleen,  kidneys  and  bones.  They  are  due  to  congenital  anomalies  and 
frequently  are  seen  at  birth.  These  tumors  often  change  to  endotheliomata 
or  fibromata,  owing  to  the  proliferation  of  endothelium  or  connective  tissue. 

Aneurysma  Racemosum  Arteriale. — Aneurysma  racemosum  arteriale 
is  a  tumor  formation  resulting  from  a  marked  widening  and  winding  of  an 
artery  with  its  branches.     It  is  found  almost  entirely  on  the  head. 

Lymphangioma. — A  lymphangioma  is  a  tumor  composed  of  lymphatic 
vessels.  The  condition  arises  in  several  forms.  Macroglossia  and  mac- 
rocheilia  consist  of  a  congenital  enlargement  of  the  tongue  and  lips.  This  is 
due  to  the  increased  size  of  the  lymph  vessels.  In  the  lip,  they. may  take  on  a 

cyst  formation.  In  the  skin,  the  so-called  "soft  warts"  are  due  to  dilated 
lymph  vessels.     Elephantiasis  is  another  form  occurring  on  the  labia,  thighs 
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and  scrotum.  This  condition  depends  more  on  stasis  than  on  the  formation  of 
new  vessels.  The  lymphangioma  may  develop  into  a  cyst  hygroma.  In 
this  condition  the  vessel  walls  are  lost  and  the  tumor  consists  of  one  or  more 

dilated  spaces.     It  is  found  principally  on  the  neck. 

TUMORS  OF  MUSCLE  TISSUE 

Myoma. — A  myoma  or  leiomyoma  is  a  tumor  composed  of  smooth  muscle 
fibers.  It  is  sharply  circumscribed,  frequently  lobulated  and  separated  from 
the  surrounding  structures  by  a  connective  tissue  capsule.  It  resembles  a 

fibroma  in  this  respect.  A  myoma  has  a  grayish  or  whitish-red  color  on  sec- 
tion and  the  component  mesh-work  of  muscle  bundles  is  recognized  easily. 

Microscopically,  it  is  differentiated  readily  from  a  fibroma  by  the  regularly 

distanced,  long,  rod-like,  rather  parallel  nuclei  which  are  found  in  the 
muscle  bundles.  The  nuclei  of  the  fibroma  are  seldom  rod-like  and  are  less 

regularly  arranged.  In  the  myoma  some  connective  tissue  stroma,  contain- 
ing blood-vessels,  is  always  present.  If  stroma  is  present  in  abundance,  the 

tumor  is  called  a  fibro-myoma.  Usually,  this  is  not  a  true  fibro-myoma  as  the 
fibrous  tissue  results  from  scar  formation  in  the  necrotic  areas.  Hyalin  de- 

generation and  cavity  formation  occur  frequently.  These  changes  are  due  to 
insufficient  blood  supply. 

Myomata  are  found  principally  in  the  uterus  and  its  adnexa,  the  prostate, 
stomach  and  intestines. 

Rhabdomyoma. — A  rhabdomyoma  is  a  tumor  composed  of  striated  muscle. 
The  fibers  are  rarely  fully  formed.  They  retain  the  embryonal  appearance. 
Some  of  the  fibers  are  not  striated  as  is  found  in  embryonal  tissue.  This 
tumor  is  rare  and  is  seen  in  the  heart  and  the  cavity  of  the  eye. 

Adenomyoma. — An  adenomyoma  is  a  tumor  composed  of  muscular  and 
glandular  tissue.  Myomata  of  the  uterus  frequently  show  inclusions  of 
glandular  tissue,  which  develop  from  the  remains  of  the  Wolffian  bodies. 
They  are  found  usually  in  the  posterior  wall  of  the  uterus,  at  the  junction  of 
the  tubes,  or  in  the  inguinal  region.  Usually  these  tumors  are  benign,  but 
they  may  become  malignant,  frequently  sarcomatous. 

TUMORS  OF  NERVE  TISSUE 

Glioma.- — -A  glioma  is  a  tumor  which  develops  from  the  neurogliar  tissue 
of  the  brain  and  spinal  cord.  In  the  brain  gliomata  are  round,  while  in  the 
cord  they  are  longitudinal.  They  may  be  hard  or  soft,  the  former  being 
circumscribed.  Occasionally  gliomata  are  so  diffuse  that  it  is  impossible 

to  distinguish  them  from  the  surrounding  tissue.  The  microscopical  ap- 
pearance of  these  tumors  differ  so,  it  is  impossible  in  this  short  work  to 

describe  each  variety. 
Gliomata  originate  from  the  gray  or  white  matter  of  the  brain  or  cord, 
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and  ependymal  cells  of  the  ventricles  and  central  canal,  the  optic  nerve 

and  from  the  retina.  The  macroscopic  appearance  of  these  tumors  varies 

also.  Some  have  a  grayish-white  appearance  while  others  are  red,  due  to 

the  dilatation  of  the  blood-vessels  or  to  hemorrhage.  Necrotic  areas  are  also 
found,  which  are  either  cheesy  or  fluid. 

Neuroma. — A  neuroma  is  a  tumor  arising  from  nerve  fibers.  In  some 
cases  ganghal  cells  are  found  in  it.  These  tumors  are  rare.  The  so-called 

'amputation  neuromata'  are  not  true  neuromata.  They  owe  their  origin  to 
a  regenerative  hyperplasia. 

Neuro -fibroma. — This  Is,  strictly  speaking,  a  tumor  composed  of  nerve 
and  fibrous  tissue.  It  is  a  very  rare  tumor.  Most  of  the  so-called  neuro- 
fibromata  are  fibrous  tissue  tumors  originating  in  the  nerve  sheaths.  They 

are  multiple  usually  and  arise  from  the  perineurium  or  endoneurium  of  a 

peripheral  nerve.  They  are  found  along  the  branches  of  the  nerve  also.  In 

rare  cases  they  become  malignant  and  form  sarcomata. 

TUMORS  OF  THE  EPITHELIUM 

On  the  skin  and  mucous  membranes  there  are  a  number  of  new  formations 

which  originate  from  the  superficial  layers  of  connective  tissue  and  epithelium, 

Either  tissue  may  predominate. 

Warts. — A  wart  or  verruca  is  a  small  circumscribed  elevation  of  the 

skin,  which  may  be  soft  or  hard.  In  the  soft  form,  it  has  the  structure 

either  of  a  fibroma,  angioma  or  lymphangioma.  Warts  are  covered  only 

by  a  thin  layer  of  epidermis,  which  may  be  pigmented,  con  aining  melanin 

granules.  From  these  is  formed  a  melano-sarcoma  occasionally.  In  the 

hard  form  there  is  a  marked  proliferation  in  the  papillary  body  and  epithe- 
lium.    Sometimes  the  papillae  are  broad  and  swollen  into  knobs. 

Papilloma  of  the  Mucous  Membrane. — Papilloma  of  the  mucous  mem- 
brane is  a  villous  or  cauliflower  growth  which  gradually  tends  to  cover  the 

entire  surface.     It  is  connected  with  the  submucosa  by  a  slender  stalk. 

Adenoma. — An  adenoma  is  a  tumor  arising  from  glandular  structure. 
There  is  a  proliferation  of  the  glands  which  increase  in  length,  form  branches 

and  produce  papillary  elevations  into  the  glandular  lumen,  often  causing  a 

marked  change  from  the  normal  gland.  The  glandular  character,  however, 

always  remains  in  that  there  is  a  distinct  lumen  and  a  regular,  single  layer 

of  epithelium.  The  connective  tissue  in  the  immediate  neighborhood  may  be 

involved  also.  Adenomata  of  the  skin  originate  from  sebaceous  or  sweat 

glands.  They  develop  from  the  subcutaneous  tissue  and  may  reach  the  size 

of  a  pigeon's  egg.  Adenomata  of  the  mucous  membrane  are  common  and 
are  found  in  the  gastro-intestinal  tract  and  uterus. 

Adenoma  of  the  Glandular  Organs. — In  the  larger  glandular  organs, 
adenomata  are  circumscribed  and  nodular.  The  physiological  functions  of 

the  newly  formed  glands  are  often  obliterated.     These  tumors  may  have  an 
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acinous  or  tubular  structure.  Frequently  they  are  encapsulated  by  connect- 
ive tissue.  When  the  ducts  of  the  newly  formed  glands  are  shut  off,  there 

is  retention  which  produces  a  cystic  dilatation. 

Adeno-carcinoma. — In  general,  adenomata  are  benign  tumors,  but  there 
are  cases  in  which  they  take  on  a  malignant  character.  In  the  latter  form 

the  tubules  grow  deeply  into  the  surrounding  structures,  the  tumor  thus  losing 

its  sharp  demarcation.  The  normal  tissues  are  destroyed  and  metastases 
occur. 

Cyst  Adenoma. — A  cyst  adenoma  is  one  in  which  the  excretory  duct  has 
been  closed  and  there  is  a  retention  of  fluid  which  causes  a  dilatation.  The 

interior  of  the  tumor  may  be  separated  into  ccmpartments  by  thin  septa. 

The  cyst  cavity  contains  a  gelatinous,  mucoid  or  a  thin  fluid.  The  amount 

often  reaches  as  high  as  one  or  two  pints.  These  tumors  are  benign  usually, 

but  when  they  rupture  they  may  disseminate  the  epithelium  over  the  peri- 

toneum and  reproduce.  In  these  tumors  papillary  excrescences  may  de- 
velop on  the  wall,  completely  filling  the  cyst  cavity.  This  form  is  usually 

malignant. 

HETEROLOGOUS  TUMORS 

The  heterologous  tumors  are  classified  as  follows: 

Sarcoma: 

Round  celled,  small  and  large. 

Spindle  celled,  small  and  large. 
Giant  celled. 

Fibro-sarcoma. 

Myxosarcoma. 

Lipo-sarcoma. 
Chondro-sarcoma  . 
Osteo-sarcoma. 

Melano-sarcoma. 
Chloroma. 

Angio-sarcoma. 
Carcinoma: 

Pavement  epithelial.  , 
Cylindrical. 

Endothelioma: 

Lymphangio-endothelioma. 

Hemangio-endothelioma. 
Perithelioma. 

Endothelioma  of  the  brain. 

Dermoids. 

Mixed  Tumors. 

Teratoma. 
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General  Consideration  of  Sarcomata. — A  sarcoma  is  a  malignant,  con- 
nective tissue  tumor,  the  cells  of  which  remain  continuously  in  a  state  of 

incomplete  development.  Connective  tissue,  in  all  its  forms — myxomatous 
and  fat  tissue,  lymph  and  adenoid  tissue,  bone  marrow,  bone  tissue  and 

cartilage — may  develop  sarcoma.  Thus  one  iinds  in  the  sarcoma  variously 
shaped  cells,  which  may  be  small  and  round,  large  and  round,  spindle  or 
stellate;  also,  occasionally,  giant  cells.  Very  little  intercellular  substance 
is  found  in  the  sarcoma.  This  is  similar  to  the  condition  seen  in  the 

early  stages  of  connective  tissue  formation.  The  character  of  the  sarcoma 
depends  on  the  tissue  from  which  it  arises.  When  formed  from  bone  or 
cartilage,  some  of  the  cells  take  on  the  characteristics  of  these  tissues.  Thus 

we  come  to  speak  of  an  osteo-  and  chondro-sarcoma.  Sarcomata  have  a 
very  rich  supply  of  blood,  especially  when  they  are  in  their  incipiency.  The 
vessels  have  a  very  thin  wall  and  are  surrounded  by  growing  cells. 

The  name  sarcomata  is  applied  to  these  tumors  because  of  the  similarity  to ' 
granulation  tissue.  The  consistency  of  these  tumors  depends  on  their  origin 

and  cellular  form.  The  small,  round-celled  sarcomata  are  soft  and,  on  in- 
cision, lose  their  shape,  while  others,  arising  from  the  bone,  are  very  firm. 

Sarcomata  have  a  red  color,  due  to  the  rich  blood  supply.  These  tumors  are 
not  sharply  defined  as  they  infiltrate  the  surrounding  tissue.  In  rapidly 
growing  sarcomata  regressive  changes  are  often  present.  In  spite  of  the 
rich  blood  supply,  anemic  necrosis,  with  or  without  the  formation  of 
hemorrhagic  cysts,  takes  place. 

Malignancy  of  Sarcomata. — In  general,  it  may  be  stated  that  sarcomata 
are  malignant,  although  there  are  great  variations  in  the  different  forms. 
The  soft  sarcomata  (round  celled)  are  as  malignant  as  carcinoma,  or  more 
so.  The  harder  forms  grow  slowly  and  remain  localized  for  a  long  time. 
There  is  a  great  tendency  toward  recurrence.  Only  certain  forms,  as  the 
epulis,  are  relatively  benign.  Metastasis  occurs  most  frequently  by  the 

blood-stream,  although  it  may  travel  by  the  lymphatics.  Sarcomata,  as 
a  rule,  do  not  affect  the  general  system  as  severely  as  the  carcinomata. 

High-grade  anemia  is  frequent,  but  true  tumor  cachexia  rare. 
Sarcomata  can  develop  in  every  part  of  the  body,  as  connective  tissue  is 

present  everywhere.  The  points  of  predilection  are  the  skin,  subcuticular 
tissue,  fascia,  intermuscular  connective  tissue,  interstitium  of  glandular 
organs,  lymphoid  tissue,  periosteum  and  bone  marrow. 

Round  Celled  Sarcomata. — Of  the  round  celled  sarcomata,  the  small 
celled  form  is  the  more  malignant.  It  is  marked  by  rapid  growth  and 

great  power  of  destruction;  consists  of  small,  round  cells  with  little  proto- 
plasm. The  intercellular  substance  is  scant  also.  The  large,  round  celled 

sarcomata  are  not  quite  so  malignant.  There  is  more  connective  tissue 
stroma  in  this  form. 

Spindle  Celled  Sarcomata. — There  are  also  two  forms  of  spindle  celled 
sarcoma,  the  large  and  the  small.     The  small,  spindle  celled  sarcoma  consists 
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Fig.  28. — ]\Iedullary  giant-cell  sarcoma  of  lower  jaw.  Photograph  of  gross  specimen 

showing  tumor  surrounding  non-erupted  tooth.  ■\\'hite  male,  aged  ten  years;  tumor  three 
months.  Resection;  patient  remained  cured  three  years.  (Johns  Hopkins  Hospital  col- 

lection in  American  Practice  of  Surgery.)     {Blood good.) 

Fig.  29. — Patient  of  Dr.  Lund  of  Boston.  Giant-cell  sarcoma  involving  body  of 
lower  jaw.  Patient  has  remained  cured  three  years  since  operation.  (Johns  Hopkins 
Hospital  collection  in  American  Practice  of  Surgery.)     (Bloodgood.) 
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principally  of  narrow,  spindle  cells  with  an  oval  nucleus.  These  are  collected 
in  bundles  which  cross  one  another  in  an  irregular  manner.  On  cross  section, 
they  have  the  appearance  of  the  small,  round  cell.  This  form  is  relatively 

benign.  The  large,  spindle-celled  sarcomata  are  more  malignant.  Here  we 
find  many  round  and  irregular,  often  stellate  cells,  with  numerous  prolonga- 
tions. 

Giant  Celled  Sarcomata. — -The  giant  celled  sarcoma  (Figs.  28  and  29)  is  not 
composed  entirely  of  giant  cells.  The  greater  portion  consists  of  spindle  cells, 
with  here  and  there  a  giant  cell.     The  giant  cells  are  very  large  and  contain 

Fig.  30. — Osteosarcoma  of  the  right  maxilla  in  a  woman  thirty-five  years  of  age. 
This  tumor  was  removed  intra-orally  without  recurrence,  four  years  ago. 

many  nuclei,  usually  located  near  the  center.  Their  shape  is  very  irregular  and 

they  are  often  provided  with  prolongations.  This  form  originates  from  perios- 
teum or  bone  marrow  and  is  frequently  found  associated  with  the  jaws.  It 

often  has  its  origin  in  the  sphenoidal  fissure.  It  is  regarded  less  malignant 
than  either  round  or  spindle  celled. 

Fibro-sarcomata. — -The  fibro-sarcoma  is  a  tumor  in  which  the  spindle  cell 
predominates  and  the  stroma  of  fibrous  tissue  is  rather  abundant.  It  has  a 
hard,  dry  consistency  and  is  usually  whitish  in  color.  It  is  not  as  malignant 
as  the  spindle  celled  sarcomata.  It  is  found  on  the  skin,  subcutaneous 
tissue,  fascia,  periosteum  and  tendons. 
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Myxo -sarcomata. — A  myxo-sarcoma  consists  of  very  numerous,  usually 
stellate  branched  cells,  between  which  there  is  a  mucoid  stroma.     It  gives  the 

Fig.  31. — Skiagraph  of  the  same  patient  showing  the  outhne  of  an  osteo-sarcoma. 

tumor  a  gelatinous  appearance.     These  are  rapidly  growing  tumors  and,  not 
infrequently,  form  metastases. 

Lipo-,  Chondro-  and  Osteo -sarcomata. — In  the  lipo-sarcoma,  numerous 
fat  cells  are  found.     In  the  chondro-sarcoma,  there  are  islands  or  strands  of 
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cartilage.  These  may  become  ossified.  Chondro-sarcoma  originates  either 

from  cartilage,  periosteum  or  bone.  The  osteo-sarcoma  (Figs.  30  and  31)  is 
formed  by  the  calcification  of  the  intercellular  substances.  Usually  it  origi- 

nates from  the  periosteum  or  bone  marrow. 

Peculiar  forms  of  Sarcoma. — The  alveolar  sarcoma  is  so-called  because  it  is 

traversed  by  strands  of  well-developed  connective  tissue  which  divide  the 
tumor,  forming  islands  of  sarcomatous  tissue,  thus  simulating  carcinoma. 

The  melano-sarcoma  arises  from  pigmented  nsevi  or  from  the  choroid  of 
the  eye.  It  is  very  malignant  and  composed  principally  of  large,  round 

or  spindle-shaped  cells  which  contain  more  or  less  pigment.  The  stroma 
is  pigmented  also. 

The  chloroma  is  a  round  celled  sarcoma,  usually  found  on  the  skull,  which 

contains  a  peculiar  lipoid  retractile  pigment,  giving  the  tumor  a  greenish 
color. 

Angiosarcoma  is  a  term  given  to  a  sarcoma  containing  a  large  number  of 

blood-vessels. 

A  lymphosarcoma  and  myelosarcoma  are  two  forms  which  are  classified 

here.     The  names  designate  from  what  tissue  they  arise. 

Sarcomatous  tissue  may  include  within  its  structure  any  of  the  tissues  of 

the  body.     Even  wandering  epithelial  cells  may  be  found. 

CARCINOMA 

General  Considerations. — A  carcinoma  is  a  malignant  tumor,  which  con- 
sists of  a  connective  tissue  stroma  enclosing  epithelial  cells.  The  epithelial 

cells  over-step  the  physiological  bounds  and  exert  a  destructive  influence  on 
the  neighboring  tissues.  These  cells  have  the  power  of  independent  growth. 

A  carcinoma,  therefore,  can  arise  from  the  epithelium  of  a  normal  organ,  from 

misplaced  epithelial  germs  or  from  the  epithelium  of  existing  tumors.  The 

structure  of  a  carcinoma  is  characteristic.  On  cut  section,  masses  of  epi- 
thelium, forming  circumscribed  strands  or  nests,  are  seen  under  the  low 

power.  These  are  separated  by  a  connective  tissue  stroma.  The  sharp 

differentiation  of  the  true  tumor  parenchyma  and  the  connective  tissue  is 

the  principal  ear-mark  of  a  carcinoma. 

The  dipping  down  of  the  epithelium  in  tooth  enamel  formation  in  the  em- 

bryo is  followed  by  the  drifting  of  innumerable  epithelial  cells  into  the  con- 
nective tissue,  where  they  may  remain  inert  for  many  years.  Finally,  because 

of  irritation,  they  become  active,  proliferate  and  develop  carcinomata.  In 

this  way  we  account  for  their  frequency  in  the  mouth. 

Carcinoma  Cells. — Carcinoma  cells  (Fig.  32)  are  arranged  in  mosaic-like 
form,  with  little  intercellular  substance.  At  times,  it  is  difl&cult  to  define  the 

lines  of  separation.  The  cells  are  grouped  in  strands  or  plugs  and  are  found 

invading  the  surrounding  structures.  The  difference  in  shape  is  dependent 

upon  the  fact  that  they  are  packed  closely,  therefore,  that  the  same  cell 
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apparently  assumes  a  round  or  spindle  shape  does  not  indicate  a  difference 

in  origin.  True  giant  cells  are  noted  frequenlty.  Where  there  is  little 

pressure,  the  carcinoma  cells  retain,  to  a  more  or  less  degree,  the  character  of 

the  epithelium  from  which  they  originate.  In  properly  fixed  specimens, 

mytotic  figures  are  usually  present.  This  is  regarded  as  an  expression  of  the 

great  power  of  proliferation  possessed  by  carcinoma  cells.  The  figures  may  be 

symmetrical  or  atypical.  Aside  from  the  carcinoma  cells,  numerous  leuco- 
cytes may  be  seen.  These  are  recognized  by  their  small,  polymorphous 

nuclei. 

Destructive  Growth  of  Carcinoma. — From  the  site  of  its  development,  car- 
cinoma invades  the  surrounding  tissue  first.     In  the  skin,  it  dips  down  from 

Fig.  32. — Section  from  an  epithelioma  of  the  lower  lip,  showing  epithelial  pearls. 
(Lexei'-Bevan.) 

the  epidermis  into  the  deeper  layers  of  the  cutaneous  and  subcutaneous  tissues. 

When  involving  large  glandular  structures,  carcinoma  permeates  the  entire 

organ  and  then  invades  the  tissues  beyond.  This  unlimited  invasion,  with 

the  ability  to  destroy  tissue,  is  the  important  characteristic  of  carcino- 

matous formation.  No  tissue  whatever  is  capable  of  withstanding  this  de- 

structive process  for  any  length  of  time  (Figs.  33  and  34).  Only  the  con- 
nective tissue  of  the  part  invaded  is  used  for  the  formation  of  the  stroma. 

The  invasion  of  the  proliferating  epithelium  into  other  than  normal  layers 
is  the  deciding  factor  in  the  diagnosis. 
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Metastasis  and  Recurrences. — Metastasis  is  brought  about  by  the  fact 
that  the  carcinomatous  tissue  invades  the  lymph  spaces  and  vessels  and  may 

even  perforate  the  blood-vessels.  Some  of  the  cells  are  carried  along  with  the 
fluid.  Early  the  tissues  in  the  immediate  vicinity  of  the  primary  tumor  con- 

tain the  metastatic  growths,  while  later  tissues  at  a  distance  become  involved. 

Metastatic  growths  have  the  same  destructive  tendencies  as  the  primary 

carcinoma.  Recurrences  are  noted  following  the  removal  of  the  growth  be- 
cause the  surrounding  tissue  contains  a  few  carcinomatous  nodules. 

Macroscopic  Characteristics  of  Carcinoma. — On  macroscopic  examination 
the  carcinoma  presents  many  characteristics.     The  infiltrating  growth  renders 

Fig.  :}s- — Carcinoma  of  the  palate  and 
superior  right  pharynx  with  resection  of  the 
maxillge,  nasal  septum  and  ethmoid  fossa 
before  plastic  operation.     {Dr.  Beck.) 

Fig.  34. — Plastic  operation  with  flap 
from  neck  forming  inner  cheek  and  flap  from 
forehead  forming  outer  cheek.     (Dr.  Beck.) 

the  diagnosis  easy  in  many  cases.  It  is  nowhere  sharply  defined  and  many 

prolongations  into  the  surrounding  tissues  may  be  noted.  On  the  skin  and 

mucous  membrane,  the  proliferating  carcinoma  forms  elevations  which  are 

nodular,  papillar  or  cauliflower-like  in  form.  These  soon  invade  the  under- 
lying tissues  and  destroy  them.  At  times  a  carcinoma  has  a  tendency  to 

spread  over  an  area  rather  than  deeply  into  it.  The  color  varies  according  to 

the  richness  of  its  blood  supply  and  the  consistency  of  the  tissues.  In  the 

softer  forms  of  carcinoma,  a  white,  milky  fluid  may  be  scraped  from  the 
surface. 
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Malignancy  of  Carcinoma. — Carcinoma  possesses  the  greatest  malignancy 
of  any  tumor  formation,  with  the  possible  exception  of  certain  sarcoma. 
The  great  power  of  growth,  the  tendency  to  recurrence,  the  destructive  effect 
and  the  early  formation  of  metastasis  are  the  factors  which  give  carcinoma  its 
malignant  tendencies.  However,  there  are  great  differences  between  various 
forms  of  carcinoma.  The  soft  forms  are  more  malignant  than  the  hard, 
tough  tumors.  Carcinomata  of  the  skin  are  even  relatively  benign.  They 
have  remained  stationary  in  individual  cases  for  from  ten  to  twenty  years 
without  metastasis. 

Regressive  Changes. — Regressive  changes  occur  frequently.  These  are 
noted  by  the  fat  droplets  found  on  microscopical  examination.  In  the  central 

part  of  the  tumor,  there  is  more  or  less  necrotic  material  as  a  result  of  poor  cir- 
culation. Macroscopically,  these  necrotic  areas  appear  as  pale  or  yellow, 

hard,  chees}-  spots.  Ulcers  may  form  also.  Frequently  these  are  complicated 
by  purulent  infection. 

Etiology  of  Carcinoma. — Carcinoma  is  one  of  the  most  frequent  conditions 
found.  It  is  present  in  about  eight  per  cent,  of  all  bodies  examined  post 
mortem.  It  occurs  most  frequently  between  the  ages  of  40  and  70.  The 
tumors,  formerly  described  as  carcinoma,  in  young  individuals  belong  to  other 

forms  of  neoplasms  usually.  Females  are  affected  more  frequently,  the  pro- 
portion being  about  three  to  two. 

J.  C.  Bloodgood  declares  that  in  the  ratio  of  cancerous  diseases  the  mouth 
ranks  third.  I  was  of  the  opinion  that  cancer  occurred  most  frequently  in 
the  uterus  and  next  in  the  mouth.  Other  authors  place  the  mouth  further 
down  the  list,  but  it  is  apparent  to  all  experienced  surgeons  that  the  mouth  is 
one  of  the  most  common  centers  of  cancerous  disease. 

Peculiar  Forms  of  Carcinoma. — Pavement  cell  carcinomata  arise  from  the 
mucous  membranes,  which  are  covered  with  pavement  epithelium.  They 
are  characterized  by  the  prickle  cells.  A  prickle  cell  is  one  having  fibrillar, 

radiating  processes  connecting  it  with  similar  adjacent  cells.  Flat,  thin,  corni- 
fied  cells  aire  also  found.  They  are  surrounded  by  the  prickle  cells.  This  mass 

is  known  as  a  pearl  or  cancroid  corpuscle.  In  the  earliest  stage  of  its  de- 
velopment, this  form  of  carcinoma  is  elevated  more  or  less  above  the  sur- 

rounding tissue.  Occasionally  it  assumes  a  papillary  form.  Ulceration  soon 
follows.  These  carcinomata  are  found  most  frequently  at  the  junction  of  the 

skin  and  mucous  membrane  (lips,  nose,  eyes  and  external  genitalia).  Oc- 
casionally, the  pearls  are  found  in  places  where,  normally,  there  is  no  pavement 

epithelium  (lungs,  uterus  and  gall-bladder).  They  develop  either  from 
embryonal  islands  or  from  a  transformation  of  the  normal  epithelium  into 
the  pavement  variety. 

Cholesteatoma  is  a  circumscribed  tumor  with  a  white,  dry,  shiny  ap- 
pearance. It  may  be  round  or  irregularly  shaped  and  it  occurs  singly  or 

grouped.  There  is  more  or  less  fatty  detritus  present.  It  is  found  at  the 
base  of  the  brain  and  in  the  ear. 
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The  cylindrical  cell  carcinomata  develop  from  glands  in  the  mucous  mem- 
brane and  in  the  ducts  of  the  larger  glandular  organs.  Some  of  these  assume 

an  adenomatous  form,  including  cystic  dilatation.  They  differ  from  the 

benign  adenomata  in  that  the  epithelium  grows  atypically.  This  form  of 

carcinoma  occurs  especially  on  the  mucous  membrane  and  usually  produces 

an  ulcer  early. 

The  papillary  carcinoma,  as  its  name  implies,  is  composed  entirely  of 

papillary  growths  some  of  which  contain  cysts.  It  bears  the  same  relation 

to  the  benign  papilloma  as  the  cylindrical  cell  carcinoma  bears  to  the  adenoma. 

One  peculiarity  of  this  tumor  is  the  unusually  large  amount  of  connective 
tissue  stroma. 

The  scirrhus  carcinoma  is  one  in  which  the  connective  tissue  is  developed 

to  a  high  degree.  It  occurs  in  the  form  of  circumscribed  nodules  or  a  diffuse 

infiltration.  Microscopically,  it  is  very  similar  to  a  fibroma.  It  grows  very 

slowly  and  causes  metastasis  rather  early.  The  metastatic  tumors  are 

usually  richer  in  their  epithelial  structure.  Occasionally,  these  tumors  heal 

spontaneously,  owing  to  the  contraction  of  the  connective  tissue. 

A  medullary  carcinoma  is  the  opposite  of  the  scirrhus  form,  containing,  as 

it  does,  an  over-development  of  the  epithelial  element  and  little  stroma.  On 
scraping,  considerable  fluid  is  removed,  which  consists  of  epithelial  masses 

undergoing  fatty  degeneration.  This  form  of  carcinoma  is  very  malignant. 

It  is  found  most  frequently  in  the  gastro-intestinal  canal  and  the 
mammse. 

A  colloid  carcinoma  is  one  in  which  the  glandular  structure  has  undergone 

mucoid  or  colloid  degeneration.  A  marked  cystic  dilatation  is  present  also. 

Macroscopically,  transparent  masses  are  seen  included  in  a  fasicular  skeleton. 

This  form  of  carcinoma  spreads  over  the  surface  and  infiltrates  the  organs 
affected. 

Peculiar  forms  of  carcinoma  also  arise  from  the  neuro-epithelial  cells  of 
the  vesicles,  the  plexus  choriodei,  the  germinal  epithelium  of  the  ovary,  the 

chorionic  epithelium  and  from  the  germinal  epithelium  of  the  adrenals. 

ENDOTHELIOMA 

Structure  of  Endothelioma. — The  endothelium  is  the  membrane  which 

lines  a  serous  or  closed  cavity.  It  is  found  also  in  the  walls  of  the  blood 

and  lymph  capillaries  and  vessels.  It  consists  of  a  single  layer  of  flat,  thin 

cells,  and  embryologically,  arises  from  the  connective  tissue.  These  cells 

occasionally  develop  tumors.  Microscopically,  they  resemble  a  carcinoma 

in  that  they  have  a  tendency  to  form  groups  of  cells  which  are  imbedded  in  the 

connective  tissue  stroma.  Sometimes  they  resemble  sarcoma.  These  tumors 

occasionally  take  on  an  alveolar  structure,  which  renders  it  difficult  to  dis- 
tinguish them  from  true  carcinoma.  Sometimes  the  endothelial  cell  masses 

undergo  more  or  less  calcification  and  the  term  psammoma  is  applied. 
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Classification  of  Endothelioma. — Endotheliomata  may  be  classified 
according  to  their  point  of  origin: 

1.  Lymphangio-endothelioma. 

2.  Hemangio-endothelioma. 
3.  PeritheHoma. 

4.  Endothelioma  of  the  brain  membrane. 

The  lymphangio-endothelioma  is  relatively  frequent.  It  arises  from  the 
lymph  spaces  and  larger  vessels. 

True  hemangio-endothelioma  is  very  rare.  Three  forms  are  seen: 
arterial,  venous  and  capillary. 

The  perithelioma  arises  from  the  perithelium — the  endothelium  around 
the  blood-vessels. 

The  endotheliomata  mentioned  above  have  a  net-like  arrangement.  The 
tumor  simulates  the  formation  of  the  vessels  and  this  gives  it  the  appearance 

of  an  adenoma.  However,  the  strands  may  be  solid,  when  it  becomes 

difficult  to  distinguish  it  from  a  carcinoma. 

The  endothelioma  arising  from  the  dura  mater  is  usually  a  small,  circum- 
scribed flat  nodule.     It  may  also  spring  from  misplaced  cells. 

DERMOIDS,  MKED  TUMORS  AND  TERATOMATA 

Dermoids. — A  dermoid  is  a  cystic  tumor  containing  one  or  more  cavities 
and  is  located  in  the  cutaneous  or  subcutaneous  tissues.  Its  wall  has  the 

structure  of  skin  and,  therefore,  sebaceous  glands,  hair  follicles  and  hair  are 

found  within  the  tumor.  The  cavity  is  filled  with  a  cheesy,  oily  mass,  which 

contains  hair,  teeth,  epidermal  scales,  fatty  detritus  and  cholesterin.  The 

dermoid  arises  from  a  germinal  layer  which  has  been  cut  off  during  fetal 

growth.  It  occurs  in  places  where  there  has  been  an  invagination  or  depres- 
sion of  the  dermis.  The  face,  back,  neck,  floor  of  the  mouth,  orbital  cavity 

and  connective  tissue  of  the  pelvis  are  the  usual  places. 

Entero-Cyst. — Entero-cysts  arise  from  intestinal  germ  layers  which  have 
been  separated  from  the  intestinal  tract.     These  are  rare. 

Mixed  Timiors. — Mixed  tumors  result  from  the  growth  of  tissue  made 

up  of  two  or  more  germ  layers  which  have,  in  the  course  of  development,  be- 
come isolated  and  misplaced.  They  are  found  chiefly  in  the  cervix  uteri, 

the  vagina,  the  urinary  bladder  and  the  parotid  region. 

Teratomata. — Teratomata  are  tumors  containing  fetal  remains.  They 
consist,  therefore,  of  derivatives  from  all  three  germinal  layers  and  contain, 

potentiaUy,  at  least,  ah  the  components  of  the  fetal  organism.  In  the  growth 

of  these  tumors,  one  or  the  other  germinal  layer  becomes  more  prominent. 

Upon  superficial  examination  they  resemble  dermoid  cysts,  but  the  contents 

differ  in  that  they  may  contain  all  possible  forms  of  body  tissue,  such  as  bone, 

cartilage,  teeth,  nerves,  muscles,  etc.  Teratomata  are  found  very  frequently 

in  connection  with  the  sexual  organs.  They  may  attain  the  size  of  a  fetal 

head,  or  larger.     Metastatic  growths  are  found  occasionally. 



CHAPTER  VII 

TISSUE  DESTRUCTIVE  PROCESSES 

Necrosis  or  Gangrene. — When  the  nutrition  of  a  tissue  is  interfered  with 
by  disease  of  the  blood-vessels  or  nerves,  or  by  some  external  cause,  as  freezing 
or  burning,  a  marked  change  takes  place.  If  the  circulation  is  not  re-estab- 

lished within  a  reasonable  time,  death  of  the  tissue  results.  This  is  known 

as  necrosis  or  gangrene.  The  term  gangrene  is  generally  applied  to 
the  tissue  death  which  involves  both  the  soft  and  hard  structures,  while 

necrosis  is  more  or  less  limited  to  the  death  which  takes  place  in  bone  tissue 
alone.  When  the  process  involves  the  soft  tissue,  it  is  called  sloughing. 
There  is  little  difference  between  disturbance  of  circulation  to  the  part  and 
a  disturbance  of  nutrition.  One  leads  to  the  other  and  nutrition  disturbance 

rarely  takes  place  without  a  change  in  circulation. 

Etiology  of  Necrosis  and  Gangrene. — The  conditions  which  favor  the 
necrosis  or  gangrene  of  a  part  are  many.     A  run  down  condition  of  the  con- 

FiG.  35. — A  sequestrum  of  the  jaw,  removed  intra-orally.     It  was  retained  in  the  mouth 
by  the  two  teeth  marked  i  and  2.     Condition  followed  t3T)hoid  fever. 

stitution  with  some  cardiac  disturbance  frequently  will  prevent  tissue,  which 
has  undergone  nutritional  disturbance  for  a  short  time,  from  returning  to 

normal  and,  if  continued,  will  often  cause  gangrene  or  necrosis.  Long  con- 
tinued pressure  as  seen  in  typhoid  fever  patients  will  produce  bed-sores 

or  necrotic  disturbances  (Fig.  35).  Hematomas  resulting  from  lacerated 

wounds,  inflammatory  processes  causing  great  pressure  and  swelling  fol- 
lowing the  pressure  of  tight  bandages  will  favor  its  onset.  The  conditions 

which  decide  whether  a  process  will  cause  necrosis  or  gangrene  are  as  follows: 
If  the  circulation  is  completely  shut  off,  necrosis  will  result;  if  only  partially 

106 



TISSUE  DESTRUCTIVE  PROCESSES  I07 

interfered  with,  the  degree  of  interference  may  be  such  that  gangrene  will  take 
place.  The  question  of  the  rapidity  in  which  the  circulation  is  stopped  comes 
into  consideration.  If  it  is  shut  off  gradually,  necrosis  or  gangrene  is  not  so 
likely  to  occur  as  when  it  is  shut  off  suddenly.  The  circulation  may  be  cut 
off  entirely  for  short  periods  without  causing  gangrene  or  necrosis.  Gangrene 
or  necrosis  is  more  apt  to  occur  in  those  parts  which  are  supplied  only  by  end 
arteries.  If  there  is  an  opportunity  for  the  setting  up  of  collateral  circulation, 
gangrene  rarely  results,  provided  the  tissues  can  be  supplied  with  sufficient 
blood  rapidly  enough.  If  only  a  few  collaterals  are  present  and  these  are 

small,  necrosis  or  gangrene  may  result  before  the  circulation  is  re-established, 
but  it  will  not  be  as  severe. 

Necrosis  may  also  result  following  a  crushing  injury  or  the  action  of 
chemical  and  thermal  agents.  Necrosis  of  skin  resulting  from  phenol  burns 
or  from  the  burn  of  fire  is  familiar  to  all.  In  this  case  the  circulation  to 

the  part  is  good,  but  the  individual  cells  are  dead  and  unable  to  assimilate 

nutrition  from  blood-vessels.  Gangrene  may  result  from  the  lodging  of 
emboli  in  end  arteries,  or  the  thrombosis  of  veins.  This  form  of  gangrene 
is  often  seen  in  the  abdominal  organs  and  lungs.  Disease  of  the  vessel 
walls  may  lead  to  marked  circulatory  changes  and  finally  to  necrosis. 

Arterio-sclerosis  and  syphilitic  endarteritis  are  the  more  frequent  diseases 
noted.  Arterial  changes  occur  in  diabetic  individuals  and  necrosis  may 
follow.  In  very  old  people  the  disease  may  extend  to  the  arteries,  resulting 
in  the  condition  known  as  senile  gangrene.  Varicose  veins  cause  interference 

with  the  circulation  of  skin  tissue,  giving  the  typical  varicose  ulcers.  Paraly- 
sis due  to  cord  lesions  especially  will  end  in  necrosis  within  a  comparatively 

short  time  after  the  onset.  The  ingestion  of  ergot  covering  a  long  period 
may  cause  gangrene  in  the  distal  part  of  the  extremities,  especially  the  lower. 
This  condition  is  rarely  seen  now. 

Signs  of  Gangrene. — ^Among  the  first  signs  present  in  gangrene  is  inter- 
ference with  the  circulation.  The  pulse  becomes  weaker,  or  finally  lost,  the 

blood-vessels  do  not  empty  on  pressure,  the  part  becomes  cold  and  loses  sensa- 
tion and  the  color  changes  from  red  to  dark  blue  or  even  black.  While  the 

sense  of  touch  and  other  sensations  may  be  lost  in  the  part  involved,  pain  may 
be  present  because  the  part  is  dying  and  from  the  irritation  of  the  nerves 
above  the  line  of  demarcation.  Function  is  interfered  with  or  entirely  lost. 

Any  of  these  signs,  or  all  of  them,  may  be  present,  but  unless  they  are  con- 
tinued over  an  appreciable  period  of  time,  gangrene  will  not  set  in.  If  the 

circulation  can  be  re-established  within  a  reasonable  period,  entire  recovery 
may  take  place.  Also,  if  the  area  involved  is  small,  there  may  be  no  change 

in  the  tissue.  If,  however,  all  the  blood-vessels  which  supply  the  part  in- 
volved are  affected,  gangrene  is  inevitable,  as  is  seen  in  strangulated  hernia. 

If  conditions  are  present  which  favor  sepsis,  gangrene  also  is  more  apt  to  fol- 
low. After  the  premonitory  signs  mentioned  above  have  continued  for  some 

time,  other  signs  present  themselves  which  confirm  without   a  doubt  the 
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diagnosis  of  gangrene.     Mummification,  the  decomposition  and  the  line  of 

demarcation  between  dead  and  Uving  tissue  are  the  late  signs  of  gangrene. 

Dry  Gangrene. — Dry  gangrene  (Fig.  36)  or  mumification  is  that  form  of 
gangrene  which  results  from  the  blocking  of  the  arteries  without  interfering 

with  the  veins,  or  it  may  be  caused  by  the  rapid  loss  of  fluid  following  moist 

gangrene.  In  the  latter  case,  sepsis  does  not  take  place.  The  part  involved 

becomes  hard,  very  dry  and  more  or  less  shriveling  takes  place.  The  color 

changes  to  black,  due  to  the  liberation  of  hemoglobin  from  the  blood-cells. 

The  deeper  structures  may  be  made  out  through  the  transparent  skin.  Be- 
cause of  this  dryness,  infection  rarely  takes  place,  as  bacteria  are  unable  to 

grow  without  moisture.  At  the  upper  border  of  the  gangrenous  part,  there 

is  a  line  which  marks  the  dead  and  living  tissue.  There  is  no  tendency  to 

spread.  The  constitutional  symptoms  are  not  very  marked.  There  may 

be  some  fever,  but  the  pain  is  usually  more  or  less  severe.  If  very  severe,  the 

patient  suffers  from  loss  of  sleep  and  nervous  exhaustion. 

Fig.  36. — Dry  gangrene  from  embolus.      {Stewart's  Surgery.) 

Moist  Gangrene. — When  gangrene  is  due  to  simultaneous  blocking  of 
arteries  and  veins,  the  portion  of  tissue  shut  off  by  this  blocking  remains  full 

of  blood  and  tissue  fluids.  This  offers  a  fine  medium  for  the  growth  of  sapro- 
phytic and  parasitic  bacteria.  Occasionally,  if  conditions  are  ideal,  infection 

does  not  take  place  and  the  moist  gangrene  changes  to  the  dry  form  owing  to 

the  evaporation  of  the  fluid.  This  is  extremely  rare.  In  contrast  to  the  dry 

gangrene,  the  affected  parts  are  swollen,  purple  in  color  and  the  superflcial 

layers  of  skin  soon  give  rise  to  blisters.  The  deeper  structures  may  become 

emphysematous  from  the  formation  of  gases  due  to  proteid  decomposition 

or,  in  some  cases,  to  thfe  gas  bacillus.  The  tissues  immediately  surrounding 

this  moist  gangrene  show  the  typical  signs  of  an  inflammatory  reaction. 

Unlike  dry  gangrene,  the  moist  form  spreads  by  continuity,  the  rapidity 

varying  with  the  severity  of  the  infection  and  the  local  resistance  of  the 
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patient.  It  may  spread  very  rapidly,  though  in  most  cases  it  spreads  slowly 
and  steadily.  Thrombosis  occurs  in  the  vessels  adjoining  the  necrotic  area. 

The  constitutional  symptoms  also  are  quite  marked,  the  patient  suffering 

from  toxemia  and  high  temperature.  The  pain  is  very  severe  and  death 

may  result  from  septicemia  or  secondary  hemorrhage. 

Other  Varieties  of  Gangrene. — Embolic  gangrene  is  a  form  due  to  an  em- 
bolus which  is  dislodged  from  the  heart  valves  in  endocarditis.  Emboli 

also  come  from  calcareous  or  other  changes  in  the  blood-vessels.  Dry  gan- 

grene results  when  the  extremities  are  attacked;  moist  gangrene,  if  a  sec- 

ondary venous  thrombosis  supervenes;  very  frequently  there  is  a  com- 
bination as  the  result  of  the  infection.  Senile  gangrene  is  seen  \\\  those 

whose  arteries  are  calcareous.  It  is  due  to  thrombosis  of  the  arteries. 

Dry  gangrene  is  the  usual  form  seen.  Thrombotic  gangrene  is  a  rare 

form  except  following  some  traumatism.  It  is  usually  seen  in  the  femoral 

artery.  Diabetic  gangrene  is  the  result  of  dia- 
betes primarily,  with  the  added  features  of  an 

obliterating  arteritis  and  a  neuritis  as  a  result 

of  cord  changes.  The  moist  form  is  the  more 

common  type  and  is  seen  in  chronic  cases.  It 

is  fatal  and  very  rapid  in  its  course.  Dry  gan- 

grene is  seen  in  those  who  have  arterio-sclerosis 
along  with  diabetes. 

Gangrene  due  to  RaynaiuVs  disease  is 

usually  seen  in  young  individuals  and  often 

associated  with  angioneurotic  edema  and 

other  neurosis.  It  affects  the  appendages  of 

the  body  usually.  It  is  very  painful.  Direct 

traumatic  gangrene  is  that  form  of  gangrene  due 

to  direct  trauma.  It  is  caused  by  a  local  lesion 

of  the  blood-vessels,  especially  thrombosis  or 
shutting  off  the  circulation  by  pressure  or  rupture.  It  is  seen  in  crushed 

limbs  as  a  result  of  splint  pressure,  bed  sores  and  the  action  of  corrosive 

chemicals.  Indirect  traumatic  gangrene  is  that  form  of  gangrene  seen  as  a 

result  of  injury  to  a  part  some  distance  from  the  seat  of  the  gangrenous 

process.  The  ligation  of  the  brachial  artery,  as  the  result  of  a  gun-shot 

wound,  will  very  often  produce  gangrene  of  the  forearm  and  hand.  In- 
fective gangrene  is  that  form  caused  by  the  direct  toxic  effect  of  the  bacteria 

present.  It  may  be  localized  entirely  or  it  may  spread.  The  carbuncle  and 

boil  are  forms  of  localized  gangrene.  Cancrum  oris  and  noma  are  forms 

of  spreading  variety. 

In  cancrum  oris  (Fig.  37)  or  noma  (the  former  affecting  the  mouth  and 

the  latter  the  vulva  or  scrotum) ,  the  slough  begins  on  the  mucous  membrane 

and  spreads  through  the  muscular  tissue  to  the  skin.  The  whole  cheek  be- 
comes involved  to  the  bone.     The  tissue  becomes  black,  the  breath  fetid  and 

Fig.  37. — Noma  of  nose  and 
face.  Gangrenous  destruction  of 
whole  nose  and  adjoining  cheek. 
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the  discharge  very  foul.  Part  of  the  jaw  may  also  be  destroyed.  Sapremia, 
septicemia  or  septic  pneumonia  may  supervene.  Weakly  children  are  usually 
affected.  The  temperature  is  high  and  the  toxemia  grave.  Death  usually 
takes  place  in  three  to  four  days.  Acute  emphysematous  gangrene  is  another 

form  of  spreading  gangrene.  In  acute  emphysematous  gangrene  there  is  usu- 
ally a  large  lacerated  wound  which  contains  much  dirt.  It  may,  however, 

start  from  a  small  wound  when  a  virulent  infection  gains  access.  The  B. 

Malignant  OEdema,  B.  ̂ Erogenous  Capsulatous,  B.  Edematous  ^robius  and 
other  bacteria  may  be  present.  The  signs  of  the  infection  occur  usually 

within  twenty-four  hours.  The  parts  become  dark  colored  and  the  presence 
of  gas  is  soon  well  marked.  Sloughing  may  occur  providing  the  patient  lives 
long  enough. 

Tissue  Changes  Following  Gangrene. — At  the  line  of  demarcation  a  reac- 
tion takes  place  between  the  dead  and  the  living  tissue.  The  living  tissue 

attacks  the  dead  and  causes  its  disintegration  and  removal  by  the  leucocytes. 
Massive  necrosis  also  accounts  in  some  measure  for  the  removal  of  this  tissue. 

Bacteria  play  some  part,  as  they  frequently  break  down  the  necrotic  material. 
When  the  living  tissue  is  healthy,  vascular  and  of  high  resistance,  absorption 

is  more  apt  to  take  place,  especially  if  the  dead  tissue  is  small  in  area.  Granu- 
lation tissue  is  formed  which  erodes  and  perhaps  digests  some  portion  of  the 

dead  tissue.  If  the  gangrenous  portion  is  large,  or  the  circulation  in  the  liv- 
ing tissue  is  weak,  the  granulating  zone  does  not  form  to  such  an  extent  as  is 

seen  in  the  preceding  conditions.  The  adjacent  dead  tissue,  therefore,  is 

merely  corroded  and  finally  is  separated  and  drops  off  or  remains  as  a  seques- 
trum. When  the  dead  tissue  contains  virulent  bacteria,  marked  inflamma- 

tion is  set  up  in  the  adjacent  living  tissue  and  suppuration  takes  place.  The 
line  of  demarcation  thus  forms  at  the  expense  of  the  living  rather  than  of  the 

dead  tissue.  The  resulting  demarcation  is  higher  up  than  the  original  gan- 
grene.    A  typical  suppurative  condition  is  seen  here. 

Treatment. — In  the  treatment  of  gangrene,  one  should  always  bear  in 
mind  prophylaxis.  Avoid  conditions  which  tend  toward  gangrene.  After 
the  onset,  the  parts  should  be  kept  as  clean  as  possible  and  also  free  from 

bacteria.  Antiseptic  solutions,  such  as  biniodid  of  mercury,  alcohol,  tinc- 
ture of  iodin  and  others,  may  be  applied.  The  parts  should  be  kept  as 

dry  as  possible  by  encouraging  evaporation.  This  should  be  done  by  the 

application  of  dry,  sterile  dressings.  Hot  dressings  are  employed  with  cau- 
tion and  should  never  be  used  in  the  dry  or  aseptic  form  of  gangrene.  When 

sepsis  is  present  in  the  moist  form,  hot  dressings  are  indicated.  The  part 
also  should  be  elevated  and  kept  warm  so  that  the  veins  do  not  suffer  from 
stasis  and  the  circulation  be  thus  impeded.  .  When  the  collateral  circulation  is 

poor,  elevation  of  the  part  will  prevent  the  necrosis  from  spreading.  Ampu- 
tation may  be  needed,  but  one  should  wait  until  a  definite  line  of  demarcation 

appears  in  the  dry  form  of  gangrene  unless  the  pain  and  exhaustion  are  very 
marked.     In  the  moist  form,  when  active  sepsis  takes  place  or  when  a  line  of 
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ulceration  is  evident,  amputation  may  be  indicated.  In  senile  gangrene, 
or  diabetic  gangrene,  it  may  occasionally  be  inadvisable,  but  there  are  many 

men  who  are  to-day  getting  better  results  by  operating  in  all  these  cases.  If 
septicemia  has  set  in,  it  may  be  inadvisable  to  subject  the  patient  to  the  shock 

of  an  operation.  When  the  blood-vessels  are  diseased,  amputation  should 
take  place  higher  than  when  they  are  healthy.  If  sepsis  is  present,  a  wide 
margin  should  be  left  between  the  septic  area  and  the  point  of  amputation. 
When  there  is  no  infection  and  the  vessels  are  healthy,  amputation  may  be 
done  through  the  line  of  demarcation  or  just  above  it.  The  treatment  of 
cancrum  oris  and  noma  requires  prompt  and  efficient  methods.  Pure  phenol 
or  strong  nitric  acid  may  be  rubbed  into  the  raw  surfaces,  antistreptaCoccal 
serum  should  be  injected  or  mixed  forms  of  vaccine  can  be  tried.  After  the 
process  has  subsided,  plastic  operation  may  be  done.  In  malignant  or  acute 
emphysematous  gangrene,  immediate  amputation  should  be  performed. 

Frost  Bite. — Frost  bites  are  caused  by  the  effect  of  cold  on  exposed  por- 
tions of  the  body.  The  tissue  change  depends  upon  the  character  and  degree 

of  the  cold,  the  period  of  action  and  the  resistance  of  the  part.  Moist  cold 
acts  more  rapidly  than  dry,  also  if  there  is  no  wind,  lower  degrees  of  cold 
can  be  withstood.  The  general  condition  of  the  individual  plays  a  part. 
Weak,  anemic  people  and  the  very  young  are  less  resistant.  The  ears,  nose, 

cheeks,  fingers  and  toes  are  the  parts  mostly  afifected.  There  are  three  de- 
grees of  frost  bite.  The  first  is  characterized  by  a  transitory  hyperemia,  the 

second  by  the  formation  of  vesicles  and  the  third  by  gangrene.  The  first 
degree  is  most  common  and  the  mildest.  Erythema  and  swelling  make 
their  appearance  when  the  frozen  part  is  warmed.  This  is  due  to  the 

dilatation  of  the  blood-vessels.  There  is  some  degree  of  anesthesia;  The 
condition  lasts  usually  about  ten  days.  In  the  second  degree  the  skin  changes 
are  more  marked;  the  color  is  red  or  violet,  and  soon  vesicles  or  blebs 
are  formed.  This  is  due  to  a  stasis  of  blood  in  the  small  cutaneous 

veins.  Anesthesia  is  also  present  here,  but  disappears  with  the  return  of 
the  circulation.  The  blebs  may  dry,  form  crusts,  and  healing  take  place 
under  them,  or  they  may  burst  and  become  infected,  resulting  in  chronic 
ulcers.  In  the  third  degree  this  process  is  still  further  carried  on  and  gangrene 
sets  in.  The  larger  arteries  are  thrombosed.  Freezing  in  this  condition 

renders  the  part  very  brittle  and  frequently  it  may  be  broken  oft"  like  a 
piece  of  glass.  After  warming,  the  part  has  the  appearance  of  a  second 

degree  frost  bite.  It  remains  thus  as  the  circulation  is  not  re-established. 
After  some  days,  pieces  of  skin  become  loose  which  dry  and  form  crusts. 
A  line  of  demarcation  soon  appears,  separating  the  gangrenous  from  the  living 
tissue.  When  large  portions  of  the  body  are  affected,  all  three  degrees  may 
be  seen  in  the  same  individual.  In  local  freezing,  the  general  condition  of 
the  patient  is  rarely  affected  unless  infection  is  superimposed.  In  the  severe 
forms,  the  patient  has  more  or  less  trouble  for  many  years  following  the  frost 
bite. 
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Treatment  of  Frost  Bite. — It  is  essential  to  thaw  out  the  part.  This  must 
be  done  very  gradually  and  gently  by  rubbing  with  snow  or  snow  water. 

In  the  more  severe  forms,  it  is  essential  that  the  circulation  be  re-established 
as  soon  as  possible.  The  venous  stasis  can  be  relieved  by  elevating  the 

part  and  keeping  it  there  by  means  of  immobolizing  splints  or  other  appa- 
ratus. The  frozen  part  should  be  dressed  aseptically  in  order  to  prevent 

infection.  Vesicles  which  have  not  ruptured  should  be  removed  and  strict 

asepsis  employed.  The  denuded  area  should  be  dressed  frequently  with 
zinc  oxide  ointment  or  a  similar  preparation.  When  the  line  of  demarcation 

is  present  in  the  gangrenous  form,  amputation  is  indicated.  In  gangrene  the 

parts  should  be  kept  dry,  aseptic  and  elevated. 

Bums  and  Scalds. — Burns  and  scalds  may  produce  inflammation  simple 
in  character  or  so  severe  as  to  produce  ulceration  or  gangrene.  Burns  are 

caused  by  radiating  heat  (sun's  rays),  flames,  hot  metal,  boiling  liquids,  steam 

and  hot  gases.  There  are  several  degrees  of  burns.  Dupuytren's  classifica- 
tion will  be  used  here.  He  describes  the  first  degree  burn  as  an  erythema 

with  local  congestion  of  the  skin.  It  is  not  dangerous  except  when  extensive. 

The  shock  to  the  patient  then  may  cause  death.  In  the  second  degree  burn 

there  is  vesication  superimposed  on  the  erythema.  The  danger  to  life  bears 

the  same  relation  as  in  the  first  degree.  In  the  third  degree  burn  there  is  the 

destruction  of  the  epidermis.  This  is  very  painful,  but  healing  is  rapid,  the 

epidermis  is  completely  reproduced  and  there  is  no  contraction.  In  the 

fourth  degree  burn  the  destruction  extends  further  down,  involving  the 

dermis,  the  nerve  terminals  and  all  the  true  skin  structure.  There  is  marked 

scar  formation,  which  is  fibrous  tissue  covered  by  the  epidermis,  and  hence 

there  is  none  of  the  normal  skin  structures  present.  In  this  form  there  is 

much  deformity  due  to  contraction.  In  the  fifth  degree,  the  destruction 

extends  to  the  muscles,  which  may  be  simply  injured  or  destroyed.  The 

same  deforming  contractions  are  present  or  more  marked.  In  the  sixth 

degree,  the  bone  becomes  involved  or  there  is  a  total  gangrene.  In  the  fourth, 

fifth  and  sixth  degrees,  there  is  considerable  danger  to  life.  This  depends 

upon  the  amount  of  tissue  involved,  the  local  resistance  and  the  general 

constitution  of  the  patient. 

Symptoms  of  Bums.^ — At  the  time  of  injury  there  may  be  considerable 
shock.  It  is  more  severe  in  children,  when  large  portions  of  the  body  are 

burned  and  when  portions  of  the  trunk,  especially  the  abdomen,  are  affected. 

Shock  in  itself  may  result  in  death,  in  which  case  the  internal  organs  are  found 

to  be  engorged.  If  the  patient  resists  this  shock,  the  inflammation  soon  ap- 

pears locally,  the  extent  depending  on  the  degree  of  the  burn.  The  inflam- 
mations lasts  usually  from  one  to  two  weeks,  depending  upon  the  degree  of  the 

burn  and  whether  infection  has  taken  place  There  may  be  considerable 

constitutional  disturbance,  due  to  the  absorption  from  the  ulcerated  area. 

The  temperature  may  become  marked  and  prostration  result.  The  kidneys 

are  frequently  affected;  albumen  and  even  anuria  may  be  present.     When 
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there  is  a  separation  of  the  dead  tissues,  healing  may  take  place  rapidly  or 
slowly,  depending  upon  the  amount  of  tissue  involved.  In  the  last  three 
stages  mentioned  above,  reconstruction  is  very  slow.  When  vomiting  occurs 
soon  after  the  infliction  of  the  burn  it  is  a  bad  prognostic  sign.  In  very 
severe  cases  the  patient  may  become  apathetic  or  unconscious  in  a  few  hours 
and  death  result  shortly. 

Treatment  of  Bums. — In  the  treatment  of  first  degree  burns  there  is  little 
needed  except  a  protective  dressing.  When  there  are  vesicles  or  blebs,  these 
should  be  opened  under  aseptic  conditions  and  the  fluid  pressed  out.  The 
part  is  then  covered  with  a  sterile  dressing,  using  boric  acid  powder.  In 

severer  burns  the  parts  should  be  thoroughly  cleaned,  using  a  general  anes- 
thetic if  necessary.  All  dirt,  cinders,  etc.  should  be  removed  and  an  oil  or 

moist  dressing  applied.  Carron  oil  is  an  efficient  oil  to  use;  ten  per  cent, 
picric  acid  has  been  found  to  give  very  good  results.  Normal  salt  solution 
or  boric  acid  solution  is  used  extensively.  The  dressings  should  be  changed 

frequently.  Later  in  the  course,  scarlet  red  and  other  ointments  are  recom- 
mended. When  the  wounds  are  large  and  there  is  marked  danger  of  scar 

tissue  forming,  skin-grafting  should  be  done  after  the  infection  has  cleared  up 
and  the  granulation  tissue  is  clean.  Amputation  of  a  limb  is  indicated  when 

there  is  no  possible  chance  for  its  becoming  useful  or  if  there  is  marked  infec- 
tion. If  collapse  is  threatened,  normal  salt  solution  should  be  injected  either 

subcutaneously  or  intravenously.  If  there  is  marked  loss  of  heat  due  to  the 
destruction  of  large  areas  of  skin,  the  patient  may  go  into  collapse  and  this 
can  be  counteracted  by  placing  him  in  a  warm  bed  and  covering  the  injured 
part  with  cotton  and  warm  cloths.  Other  methods  of  treating  have  been 
recommended,  such  as  the  open  air  or  placing  the  patient  in  a  tub  of  warm 
water.     This  is  especially  advisable  in  children. 

Skin-grafting. — While  this  procedure  is  not  limited  to  the  repair  of  burns, 
it  is  more  frequently  used  in  this  condition  than  in  any  other.  It  has  a  place, 

however,  in  the  reconstruction  of  large  defects  caused  by  industrial  or  mechan- 
ical injuries.  It  is  used  frequently  in  the  repair  of  large  ulcers  due  to  tem- 

porary interference  with  circulation.  There  are  several  methods  commonly 

employed.  Reverdin's  consists  in  the  removal  of  small  fragments  of  the 
epidermis  only.  It  is  rarely  used  except  in  small  areas  which  refuse  to  heal. 

Thiersch's  method  is  the  one  in  vogue  at  the  present  time.  He  used 
large  pieces  of  epidermis  with  some  dermis.  The  wound  should  be  clean,  with 
no  irritating  discharges,  all  exuberant  granulations  thoroughly  scraped 
out  and  the  bleeding  stopped  by  pressure.  The  skin  from  which  the  grafts 
are  taken  is  thoroughly  cleansed  by  the  usual  methods,  except  the  use  of 
tincture  of  iodin  and  strong  antiseptics  for  fear  of  killing  the  grafts.  The 
grafts  are  then  cut  with  a  flat  sharp  razor  which  is  held  parallel  to  the  skin 
surface.  They  should  be  cut  as  large  as  possible  and  only  down  to  the  vascular 
layer  of  the  dermis.  The  skin  from  which  the  grafts  are  taken  is  dressed 
daily   with  some  simple  ointment  such  as  boric  acid  vaseline.     The  skin 
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regenerates  rapidly  in  this  area.  After  the  grafts  are  removed,  they  should 
be  immediately  transferred  to  the  area  to  be  grafted,  where  they  are  laid 

perfectly  flat.  When  the  operation  is  completed,  the  wound  is  dressed  by  plac- 
ing silver  foil,  gutta  percha  or  other  similar  dressings  over  it.  No  gauze  or 

other  adherent  dressing  is  allowed  to  come  in  contact  with  the  graft.  No 
antiseptics  are  used.  Dressings  should  be  changed  every  two  or  three  days, 

depending  on  the  amount  of  secretion  formed.  In  Wolf's  method,  the  whole 
thickness  of  the  skin  is  removed.  This  method  is  adaptable  only  to  small 
wounds  which  affect  chiefly  the  face  or  eyelids.  It  is  best  to  use  thin  skin 
such  as  that  found  around  the  prepuce  or  parts  of  the  arm.  The  skin  from  a 

limb  which  has  been  recently  amputated  can  be  used.  It  is  essential,  how- 
ever, in  this  case  to  be  absolutely  certain  that  the  donor  is  free  from  conta- 
gious or  specific  diseases.  The  grafts  should  be  cut  larger  than  are  required  and 

accurately  sewn  to  the  edges  of  the  wound.  Firm  pressure  should  be  applied 
after  setting  the  graft.  This  method  gives  better  results  than  the  Thiersch 
graft,  but  is  more  difficult  to  use  in  large  wounds.  Quite  recently  it  has  been 
recommended  to  use  no  dressings  whatever  over  the  grafted  area.  The  grafts 
are  left  exposed  to  the  air.  Those  who  have  tried  the  method  report  very 
gratifying  results. 

Ulcers. — An  ulcer  is  an  open  suppurating  sore,  other  than  a  wound  in 
which  there  is  a  progressive  loss  of  substance  on  the  cutaneous  or  mucous  sur- 

face, causing  gradual  disintegration  and  necrosis  of  the  tissue.  Ulceration  is 
the  process  by  which  an  ulcer  is  formed.  Ulcers  are  classified  according  to  the 

cause.  Traumatic  ulcers  may  be  the  result  of  mechanical,  chemical,  ther- 
mal or  electrical  injury.  Pyogenic  ulcer  is  due  to  the  ordinary  pyogenic 

bacteria.  A  congestive  ulcer  is  the  result  of  lowered  resistance  due  to  de- 
fective circulation.  Trauma  and  pyogenic  infections  contribute  their  part  in 

this  condition.  A  necrotic  ulcer  is  due  to  the  loss  of  tissue  by  sloughing. 

Sepsis  may  or  may  not  play  a  part  in  this.  A  trophic  ulcer  is  due  to  interfer- 
ence with  the  nerve  supply  of  the  parts.  A  specific  ulcer  is  due  to  one  of  the 

special  bacterial  diseases,  tuberculosis,  syphilis  or  anthrax.  A  malignant 

ulcer  results  from  the  pressure  of  a  malignant  growth,  as  carcinoma  or  sar- 
coma. It  may  also  result  from  the  replacement  of  skin  or  mucous  membrane 

by  this  new  growth,  which  later  breaks  down. 

General  Features  of  an  Ulcer. — The  surface  of  an  ulcer  is  usually  below 
the  surface  of  the  surrounding  skin  (Fig.  38).  It  may,  however,  be 
elevated  when  there  are  exuberant  granulations  or  when  it  is  due  to  any 

malignant  or  fungating  growth.  Depending  upon  the  stage  of  ulceration, 
it  has  a  sloughing,  smooth  or  granulated  appearance.  These  granulations 

are  vascular,  edematous  or  fibrous,  depending  upon  the  cause  of  the  ulcera- 
tion. The  edge  of  the  ulcer  may  be  eroded,  dark  red  or  sloughy  in  appear- 
ance. This  is  seen  when  the  ulcer  is  spreading  rapidly.  If  it  is  stationary, 

the  edge  is  smooth,  round  and  thick.  In  a  healing  ulcer  it  is  white  or  bluish 
in  color  around  its  border  and  reddish  further  back.     There  is  no  sharp  line 
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between  the  granulation  tissue  and  the  ulcer  edge.  The  edge  may  be  clean 
cut,  gyrate  or  undermined,  depending  upon  the  cause;  all  three  may  be  seen 
in  tertiary  syphilis,  usually,  however,  not  in  the  same  individual.  In  the  case 

of  a  perforating  ulcer,  the  edge  may  be  surrounded  by  a  mass  of  hard  epider- 
mis. The  ulcer  may  be  movable  over  the  deeper  structures,  fixed  to  these 

or  a  deep  tumor  or  it  may  penetrate  deeply  into  the  bones  or  joints.  The 

discharge  varies  with  the  stage  of  ulceration.  Early  it  is  purulent  and  con- 
tains bacteria.  In  healing  ulcers  it  is  scanty  and  serous  in  character.  It  may 

be  bloody  in  malignant  ulcers,  or  when  healthy  granulations  are  present. 
In  syphilis,  granulations  rarely  bleed.  The  discharge  may  also  contain 
blastomyces,  actinomyces  and  other  fungi. 

Fig.  38. — Varicose  ulcer  of  the  leg.     {Lexer-Bcvan.) 

The  surrounding  tissues  may  be  swollen,  edematous  and  congested.  If 

sepsis  has  supervened,  inflammation  may  be  present.  In  syphilis  and  tuber- 
culosis, the  surrounding  tissue  may  appear  quite  healthy,  while  in  malignant 

disease  there  is  a  deep  induration.  Traumatic  ulcers  are  found  anywhere, 
while  the  congestive  ulcers  are  usually  seen  on  the  legs.  Tuberculous  ulcers 
may  occur  on  any  portion  of  the  body,  but  are  most  frequently  seen  in  the 
neck,  groin  or  axilla.  In  syphilis,  the  ulcers  are  seen  in  any  portion  of  the 
body,  but  most  frequently  the  knees,  buttocks,  face,  nose  and  mouth  are 
involved.  Malignant  ulcers  occur  most  frequently  in  the  mouth,  tongue  and 
breasts,  while,  in  women,  the  external  genitals  are  frequently  involved. 
Atrophic  or  perforating  ulcer  is  usually  seen  on  the  foot  and  under  the  great  toe. 

The  shape   of  the  ulcer  varies  with    the    cause.     Pyogenic,  congestive 
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and  trophic  ulcers  have  a  tendency  to  be  round  or  oval,  while  those  due  to 

specific  disease  and  malignancy  have  a  tendency  to  become  circinate  due  to 
the  coalescence  of  several  ulcers.  The  ulcers  due  to  mechanical,  congestive, 

malignant  causes  and  tertiary  syphilis  are  usually  single,  while  those  due  to 

tuberculosis  and  secondary  syphilis  are  frequently  multiple.  They  may  be 

multiple  at  one  point  or  in  various  parts  of  the  body.  When  found  on  various 

parts  of  the  body,  they  are  usually  due  to  some  pyogenic  infection.  Ulcers 

which  heal  rapidly  and  have  a  short  course  are  due  to  the  pyogenic  bacteria, 

while  those  which  have  a  chronic  course  are  due  to  a  specific  bacteria,  to 

malignancy  or  poor  circulation.  Those  which  have  a  steady  growth  are 

caused  by  specific  organisms  or  malignancy.  Microscopical  examination  of 

the  edge  of  a  chronic  ulcer  may  show  the  character  of  the  lesion;  tubercles, 

gumma,  or  pearls  of  malignancy  may  be  seen. 

Course  of  Simple  Ulcer. — -The  course  of  an  ulcer  may  be  divided  into  three 
stages.  In  the  first,  the  destructive  changes  are  paramount.  The  ulcer  at 

this  time  is  inflamed  and  the  base  and  edges  show  the  tissue  changes  as  de- 
scribed under  acute  abscess.  The  surface  is  covered  with  a  slough,  lymph  or 

discharge,  the  latter  being  rather  profuse,  thin  and  more  or  less  offensive. 

There  are  no  granulations  seen  in  the  base,  which  is  thick  and  adherent. 

The  margins  of  the  ulcer  are  inflamed  and  well  defined.  The  treatment 

of  the  ulcer  in  this  state  is  that  of  an  acute  inflammatory  process.  Rest 

should  be  ordered,  hot  fomentations  applied  and  Bier's  passive  hyperemia 
tried. 

State  of  Chronicity. — This  can  be  described  as  the  stage  intermediate  be- 
tween actual  necrosis  and  the  formation  of  granulation  tissue.  This  stage 

is  not  well  marked  in  acute  ulcers  which  heal  readily,  but  is  in  chronic  ulcers. 

Tissue  regeneration  may  begin  directly  after  necrosis  has  ended.  Micro- 
scopically, the  surface  of  the  ulcer  is  found  to  be  covered  by  a  layer  of  small 

round  cells  which  have  not  yet  reached  the  stage  of  granulation  tissue.  The 

former  inflammatory  zone  has  been  converted  into  fibro-cicatricial  layers  of 
tissue.  The  surface  of  the  ulcer  is  smooth  and  shiny,  the  discharge  becomes 

less  or  serous  in  character  and  the  margins  are  no  longer  inflamed.  The  edges 

become  firmer,  lose  their  punched  out  appearance  and  are  elevated  above 

the  surrounding  skin  surface.  The  base  of  the  ulcer  may  be  adherent  to  the 

underlying  tissues.  The  skin  around  the  ulcer  may  be  somewhat  congested 

and  pigmented. 

Causes  of  Chronicity. — There  are  several  factors  which  play  a  part  in  the 

non-healing  of  an  ulcer.  In  old  people  and  those  who  are  required  to  stand 
a  greater  portion  of  the  day,  the  return  circulation  is  interfered  with  and 

ulcers  located  in  the  lower  portions  of  the  leg  become  chronic.  Varicose 

veins,  especially  after  thrombosis  has  set  in,  offer  a  further  obstruction. 

When  an  ulcer  becomes  adherent  to  an  underlying  bone  or  fascia,  the  edges 

may  be  prevented  from  being  approximated  or  the  base  may  be  held  down, 

thus  preventing  the  formation  of  granulation  tissue  by  inhibiting  proper 
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circulation.  In  the  latter  case  the  base  and  edges  cannot  come  together  and 

cicatricial  tissue  close  up  the  opening.  Constitutional  conditions  play  an 

important  part.  Such  diseases  as  nephritis,  gout  and  diabetes  are  particu- 
larly prone  to  prevent  the  healing  of  ulcers.  If  the  dressings  are  left  on  too 

long,  or  are  dirty,  the  ulcer  will  not  heal,  due  to  the  constant  irritation 

of  retained  discharge  and  bacteria.  If  there  is  much  edema  present,  due 

to  non-elevation  of  the  part,  the  neighboring  blood-vessels  may  be  shut  off, 
producing  impaired  circulation.  In  many  cases  the  ulcer  will  extend  if  the 
unfavorable  conditions  continue. 

Varieties  of  Chronic  Ulcers. — An  ulcer  very  frequently  follows  in  the  wake 
of  varicose  veins.  These  are  seen  usually  in  people  who  are  compelled  to 

stand  a  greater  portion  of  the  day,  in  those  who  are  fat  and  in  women  who 

have  undergone  many  pregnancies.  The  ulcer  forms  because  of  the  lack  of 

circulation.  The  congestive  form  is  seen  also  in  people  who  are  compelled 

to  stand,  but  who  have  no  varicose  veins.  The  edema,  which  may  be  present 
as  a  result  of  general  circulatory  weakness,  causes  a  lack  of  local  nutrition. 

An  eczematous  ulcer  is  due  to  irritation  produced  by  chemicals,  soap 

or  dyes,  and  is  usually  found  in  people  who  follow  occupations  where  these 

substances  are  used.  These  ulcers  are  rarely  deep  and  involve  only  the 

superficial  skin.  There  is  a  profuse  discharge  which  is  irritating  to  the  neigh- 
boring structures.  The  hands  and  the  forearms  are  the  portions  most  often 

affected. 

An  irritable  ulcer  is  seen  usually  over  the  ankle.  It  is  small,  but  very 

painful,  due  to  the  fact  that  the  terminal  nerve  filaments  are  exposed.  It  is 

caused  by  a  constant  irritation  by  the  shoe  or  other  clothing.  An  ulcer  form- 
ing after  a  burn  or  other  traumatism  may  become  chronic  because  of  the 

lack  of  circulation.  This  is  especially  seen  when  the  mjury  involves  tissue 

lying  over  dense  fascia  or  bone. 

Complications  of  Chronic  Ulcers. — Edema  is  usually  present,  either  in  the 
immediate  vicinity  or  distal  to  the  ulcer.  This  is  due  to  the  pressure  of  the 

cicatricial  tissue  on  the  blood  and  lymph-vessels.  Periosteitis  is  frequently 
encountered  when  the  ulcers  lie  close  to  the  bone.  It  is  seen  as  a  swelling 

of  the  periosteum.  An  epithelioma  may  be  engrafted  on  a  chronic  ulcer  and 

is  occasionally  seen  in  individuals  who  have  suffered  with  varicose  ulcers  for 

a  number  of  years.  When  an  epithelioma  begins  to  grow,  the  edges  of  the 

ulcer  become  thickened  and  may  have  a  warty  appearance.  Sooner  or  later 

they  become  everted.  This  malignant  tumor  grows  very  slowly  and  metas- 
tasis is  not  very  active  because  the  lymph  channels  have  been  occluded  or 

destroyed. 

Treatment  of  Chronic  Ulcers. — It  is  essential  that  the  circulation  be  aided 

as  much  as  possible.  The  part,  which  is  usually  the  foot,  should  be  elevated. 

A  slight  amount  of  pressure  may  be  exerted  by  an  elastic  bandage  or  some 

other  suitable  strapping,  when  the  circulation  has  returned  sufficiently.  This 

will  add  support  to  the  leg  and  prevent  the  marked  edema  from  returning. 
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An  admirable  cast  may  be  applied  by  using  Unna's  paste,  which  consists  of 
zinc  oxide  five  parts,  gelatine  five  parts,  glycerin  eight  parts,  boric  acid  one 
part  and  water  six  parts.  This  is  a  liquid  preparation  when  heated  in  a  double 
boiler.  Gauze  bandages  are  saturated  with  the  preparation  and  wrapped 

around  the  leg,  forming  a  cast  which  is  pliable.  Where  the  ulcers  are  dis- 
charging profusely,  a  window  may  be  cut  in  this  cast  so  that  the  ulcer  may  be 

properly  taken  care  of  daily.  It  is  inadvisable  to  allow  the  cast  to  remain 
longer  than  one  week  without  changing.  In  ulcers  which  are  discharging 

profusely,  hot  fomentations  will  often  relieve  the  situation  in  forty-eight  hours. 
When  the  discharge  is  not  profuse  and  there  is  no  tendency  to  heal,  the  ulcer 
may  be  stimulated  by  the  application  of  various  metallic  ointments,  such  as 
zinc  oxide.  The  ointment  is  applied  directly  to  the  ulcer  or  on  a  piece  of 
gauze.  The  old  ointment  should  be  thoroughly  wiped  out  with  oil  daily 
and  a  fresh  application  made.  An  ointment  made  of  scarlet  red  part  one, 
boric  acid  ointment  nine  parts,  will  often  stimulate  granulation.  Operative 
treatment  may  be  necessary  to  relieve  the  condition.  Where  it  is  impossible 
to  reduce  the  edema  by  elevating  the  foot,  small  punctures  may  be  made  and 

the  fluid  allowed  to  escape  through  them.  When  the  ulcer  is  deep  and  ad- 
herent, the  edges  may  be  cut  so  as  to  free  them  from  adhesions,  thus  allowing 

them  to  bridge  over  the  defects.  In  varicose  ulcers,  the  veins  above  the 
ulcer  may  be  dissected  out,  tied  or  simply  cut  across.  Where  it  is  impossible 
to  bridge  over  the  defect  from  the  edges,  skin  grafting  may  be  necessary. 
It  is  most  useful  in  ulcers  due  to  burns.  If  the  ulcer  becomes  malignant 
or  covers  more  than  half  the  limb,  it  may  be  advisable  to  amputate. 

Stage  of  Repair. — The  floor  of  the  ulcer  becomes  granulated  and  when  this 
reaches  the  surface  of  the  skin,  the  epidermis  grows  over  from  the  edge 
until  the  defect  is  entirely  closed.  The  granulation  tissue  beneath  is 
converted  into  fibrous  tissue.  This  draws  the  base  of  the  ulcer  toward  the 

edges,  also  the  edges  toward  each  other.  During  the  granulating  period, 
the  surface  has  the  typical  red  spotted  appearance,  the  edges  gradually  lose 
their  sharp,  punched  out  appearance  and  become  less  reddened.  The  color 

may  change  to  white,  pink  or  blue.  The  white  area  is  made  up  of  epi- 
dermis, the  blue  of  granulation  tissue  beneath  the  newly  formed  epidermis, 

and  the  pink  zone  of  granulation  tissue.  The  base  of  the  ulcer  becomes 
movable  over  the  underlying  tissue.  In  the  treatment  of  this  stage,  all  that 
is  necessary  is  a  protective  dressing,  except  when  the  granulation  tissue  has  a 
tendency  toward  overgrowth.  For  this,  the  use  of  silver  nitrate  solution  or 
stick  is  usually  all  that  is  necessary.  Phenol  and  caustic  soda  have  also  been 
recommended.  A  dressing  made  up  of  a  bland  ointment,  balsam  of  peru  or 
sterile  vaseline  is  sufiicient  to  prevent  adhesion  between  the  gauze  and  the 
ulcer. 

Trophic  or  perforating  ulcer  is  another  form  of  ulcer  described,  but  the 
reader  is  referred  to  works  on  general  surgery  for  a  discussion  of  this  subject. 
This  ulcer  most  frequently  affects  the  feet. 
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Caries. — Caries  is  a  condition  which  results  from  an  inflammatory  process 
of  the  bone.  It  consists  in  a  rarification  or  a  soft  spongy  state  of  the  bone 
which,  when  pressed  upon,  readily  breaks  down  or  crumbles.  It  may  be 
simple,  as  seen  in  pressure  erosion,  or  septic,  as  in  tuberculosis  or  syphilitic 
diseases  of  the  bone.  The  osteoclasts  or  multinuclear  bone  cells  erode  the 

bony  tissue  and  absorb  the  cancellous  bone.  Caries  may  be  present  without 

suppuration — caries  sicca;  with  suppuration— carr^'e^  suppurativa;  there  may 
be  exuberant  granulation — -caries  fungosa;  and  finally,  necrosis  may  take 
place,  usually  in  minute  portions  of  bone — caries  necrotica.  The  condition  is 
very  chronic  in  its  course  and  when  recovery  takes  place  there  is  a  sclerosis 
of  the  bone. 

Sinus  and  Fistula. — The  term  sinus,  as  used  in  this  connection,  refers  to  a 
tract  lined  by  granulations,  which  leads  from  a  free  surface  of  the  body  into 
the  depths  of  the  tissues. 

A  fistula  is  a  tract  open  at  both  ends.  One  end  is  found  on  the  external 
surfaces  of  the  body  while  the  other  opens  either  on  the  external  surface  or 

the  internal  mucous  surface  of  some  organ,  such  as  the  intestine.  The  chan- 
nels formed  may  also  be  lined  to  some  extent  by  the  epithelium  which  invagi- 

nates  itself  from  the  external  surface  and,  in  the  case  of  a  fistula,  by  the 
mucous  layer  from  the  organ  with  which  it  connects.  This  is  frequently 

seen  in  a  fistula  resulting  after  a  gall-stone  operation.  Granulation  tis- 
sue may,  however,  line  the  whole  length  of  the  sinus  or  fistula.  Around 

this  lining  there  is  a  layer  of  fibrous  tissue  which  varies  in  thickness  and 

density  with  the  age  of  the  sinus.  These  conditions  are  the  result  of  an  ab- 
scess or  some  penetrating  wound  either  accidental  or  operative.  A  sinus  or 

fistula  remains  open  when  there  is  any  septic  or  dead  body  in  its  depths,  as 

is  seen  in  necrotic  bone  following  osteomyelitis,  or  a  foreign  body  which  be- 
comes septic  (as  a  ligature).  An  insufiicient  opening  or  the  inability  of  a 

deep  cavity  to  collapse  keeps  the  sinus  or  fistula  open.  The  presence  of 
septic  discharges,  such  as  feces  or  urine,  or  the  presence  of  tuberculosis  or 
septic  infection  in  the  wall  of  the  sinus,  prevent  its  healing.  If  there  is  a 
massive  growth  of  fibrous  tissue  around  the  sinus  or  a  growth  of  epithelium 
into  it,  it  will  not  heal  until  these  have  been  removed.  Before  operating 
on  these  cases,  it  is  essential  that  the  depth  and  course  of  the  sinus  should 

be  definitely  known.  The  injection  of  Beck's  Paste  (bismuth  paste)  and 
X-raying  will  outhne  it.  The  sinus  should  be  opened  freely  after  its  course 
is  known  and  the  cause  of  its  persistence  ascertained.  Any  necrosed  bone 

or  other  foreign  body  should  be  removed  and  adequate  drainage  pro- 
vided in  the  case  of  a  sinus;  in  a  fistula  the  cavity  to  which  it  leads  should 

be  closed.  All  granulated  tissue  should  be  scraped  from  the  walls  and  pure 
phenol  applied  if  conditions  require  it.  The  cavity  which  is  left  should 
be  packed  and  allowed  to  heal  by  granulation.  In  many  cases  of  fistula, 
plastic  operations  should  be  performed  in  order  to  effect  a  closing.  Chronic 
sinuses  which  are  the  result  of  tuberculous  abscess  are  very  difficult  to  heal. 
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Strict  asepsis  should  be  instituted  to  prevent,  as  far  as  possible,  secondary  in- 
fection. The  sinus  is  cleaned  with  90  per  cent,  alcohol  and  bismuth  paste 

injected.  This  should  be  repeated  once  or  twice  a  week  and,  as  the  case 
improves,  the  injections  may  be  made  at  longer  intervals.  The  paste  should 
be  injected  while  warm. 



CHAPTER  VHI 

WOUNDS 

Definitions. — A  wound  is  a  solution  of  the  continuity  of  .the  soft  parts 
when  suddenly  affected  by  anything  which  is  capable  of  cutting  or  tearing. 
Wounds  are  divided  into  two  general  groups,  closed  and  open,  and  these  in 
turn  are  further  subdivided. 

All  incised  wound  is  one  caused  by  a  sharp-edged  object,  such  as  a 
knife,  and  the  resulting  wound  edges  are  sharp  and  smooth.  In  this  class, 
the  length  of  the  cut  is  greater  than  the  depth. 

A  lacerated  wound  is  one  whose  edges  are  irregularly  torn. 
A  wound  is  said  to  be  opeii  when  it  communicates  with  the  air.  Open 

wounds  are  divided  into  several  classes. 

A  contused  wound  is  one  caused  by  blunt  force  dividing  the  deeper 
tissues,  but  leaving  the  superficial  ones  intact  though  perhaps  bruised. 

In  a  punctured  wound,  the  depth  is  much  greater  than  the  caliber  of  the 
wound. 

.4  penetrating  wound  is  one  where  one  of  the  body  cavities  is  entered. 
A  subcutaneous  wound  is  one  in  which  the  skin  is  not  broken.  These 

wounds  have  an  advantage  over  the  open  variety  in  that  they  are  not  as 
liable  to  pyogenic  infection. 

A  gunshot  wound  is  one  produced  by  fire-arms. 
A  simple  wound  is  one  in  which  the  soft  parts  only  are  involved,  while 

a  complicated  one  involves  the  joints  or  body  cavities. 
If  poison  has  entered  with  the  object  causing  the  wound,  it  is  spoken 

of  as  a  poisoned  wound. 

Incised  wounds  are  produced  by  sharp  cutting  instruments,  such  as 
knives,  pieces  of  glass,  etc.  Occasionally  a  sudden  blow  will  cause  it.  This 
is  especially  noticeable  in  blows  received  on  the  scalp.  Pain  is  absent,  if  the 
instrument  is  very  sharp.  It,  however,  comes  on  shortly  after  the  infliction 
of  the  injury.  Hemorrhage  from  this  class  of  wounds  is  usually  free,  because 

the  blood-vessels  are  cut  squarely  across.  The  amount  varies,  of  course,  with 
the  size  of  the  vessels  injured.  The  edges  of  the  wound  may  gap  or  not, 
depending  upon  the  action  of  the  muscles  involved.  If  the  muscles  are  cut 
across  their  fibers,  the  wound  will  gap  widely,  but  if  cut  in  the  direction  of  the 
muscular  strain,  the  wound  will  be  closed.  Incised  wounds  of  the  face  and 
scalp  bleed  profusely  because  of  the  greater  vascularity.  In  the  scalp,  the 
tissues  are  so  dense  that  contraction  and  retraction  of  the  blood-vessels  are 
more  or  less  inhibited. 

Treatment  of  Incised  Wounds. — In  the  treatment  of  these  wounds,  the 

hemorrhage  should  be  arrested  as  soon  as  possible,  the  incision  and  surround- 
121 
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ing  parts  rendered  aseptic  by  the  use  of  antiseptic  solutions  and  irrigations. 
Wounds  produced  under  nearly  aseptic  conditions  need  not  be  drained,  but 
where  infection  is  at  all  suspected,  drainage  should  be  maintained  until  all 
doubt  is  removed  and  danger  of  sepsis  is  past.  In  addition  to  compresses  and 
gentle  bandaging,  proper  position  of  the  wounded  parts  and  the  use  of  splints 

may  do  away  with  the  necessity  of  prolonged  drainage.  The  bringing  to- 
gether of  the  margins  of  a  wound  so  that  it  may  be  closed  by  sutures  is 

called  coaptation.  Proper  coaptation  favors  the  process  of  healing.  On 
the  contrary,  coaptation  improperly  performed  will  delay  healing.  In  a 
deep  wound,  or  one  where  the  tissues  retract  so  as  to  leave  spaces,  buried 
sutures  may  be  employed  to  bring  the  parts  in  perfect  apposition,  or  this  end 
may  be  accomplished  by  means  of  compresses  and  bandages.  In  either  case, 
the  aim  is  to  leave  no  dead  space.  Where  this  is  impossible,  drainage  must 
be  instituted  to  carry  away  the  serum  that  accumulates.  Muscle  should  be 
united  to  muscle,  fascia  to  fascia  and  skin  to  skin.  The  sutures  may  be 
interrupted  or  continuous.  In  wounds  about  the  face,  transdermal  stitches 
should  be  passed  only  through  the  corium.  By  avoiding  the  epithelium  of 
the  skin,  a  possible  source  of  infection  is  removed  and  there  is  no  scarring  due 
to  needle  punctures.  In  other  portions  of  the  body,  when  the  wound  margins 
are  much  retracted,  it  may  be  advisable  to  remove  the  strain  on  the  coaptation 
sutures  by  placing  a  couple  of  deep  retention  sutures. 

Any  pliable  substance  may  be  used  for  suturing  the  skin.  Silk,  linen 
thread,  silkworm  gut  and  horsehair  are  most  frequently  employed.  In 

woun'ds  about  the  face,  catgut  can  be  used  to  bring  the  deeper  structures 
together  and  the  superficial  layer  is  approximated  by  the  use  of  horsehair. 
Horsehair  is  especially  indicated.  It  does  not  absorb  secretions,  is  easily 
adapted  to  the  parts  and  leaves  no  suture  scars.  For  subepithelial  stitches 

silver  wire  is  preferable.  Straight  or  curved  needles  may  be  employed,  de- 
pending upon  the  character  and  position  of  the  wound.  For  the  skin,  the 

Hagedorn  needle  is  preferable.  Non-absorbable  sutures  should  be  removed 
at  the  end  of  eight  to  fourteen  days.  After  the  removal  of  sutures,  the  line  of 
union  may  be  supported  by  strips  of  gauze  held  in  place  by  collodion.  The 
dressings  of  a  wound  should  not  be  removed  needlessly.  In  patients  who 
develop  no  temperature  nor  signs  of  intoxication  after  an  incised  wound  has 

been  carefully  treated,  it  is  not  advisable  to  disturb  the  dressing.  If  a  drain- 
age tube  or  gauze  has  been  employed  for  drainage,  the  dressings,  of  course, 

are  changed.  This  may  be  done  on  the  third  or  fourth  day.  A  continuous 
temperature  and  localized  pain  developing  in  a  wound  which  is  thought  to  be 
aseptic  demand  the  removal  of  the  dressing  and  a  thorough  inspection  of  the 

wound.  A  slight  fever  follows  in  many  cases  and  may  be  due  to  the  absorp- 
tion of  exudates.  If  the  fever  commences  late,  on  the  second  or  third  day, 

and  is  ushered  in  by  a  distinct  chill,  while  at  the  same  time  the  local  pain  is 
increased,  it  is  more  than  likely  infection  has  set  in. 

Insignificant  wounds  are  sometimes  sealed  directly  by  a  strip  of  gauze 
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saturated  with  collodion.  Hooks  and  adhesive  strips,  as  illustrated  in  Fig. 

279^  are  very  efficient  in  holding  the  lips  of  wounds  in  proximity.  The  prac- 
tice is  not  to  be  recommended  in  the  case  of  accidental  wounds,  though  small, 

uncomplicated  operative  wounds  requiring  no  drainage  may  thus  be  closed 

after  suturing  with  horsehair.  Adhesive  plaster  may  be  employed  to  support 

a  recent  scar  or  take  the  strain  off  of  coaptation  stitches.  In  such  cases, 

sufficient  gauze  should  be  interposed  to  render  their  removal  less  distress- 
ing to  the  patient. 

Lacerated  Wounds. — ^Lacerated  wounds  are  produced  by  anything  tearing 
the  soft  parts  and  injuring  the  neighboring  structures.  While  the  pain  is 

greater  in  such  wounds,  hemorrhage  is  not  so  severe,  as  the  blood-vessels 
are  torn  rather  than  cut. 

In  lacerated  wounds  the  edges  are  torn  and  bruised,  but  there  may  be 

little  or  no  gaping.  Portions  of  the  tissue  may  lose  their  blood  supply  as  a 

result  of  the  injury  or,  later,  from  septic  infection  causing  thrombosis  and, 

finally,  from  the  application  of  bandages  which  are  too  tight.  Lacerated 

wounds  may  heal  by  first  intention,  or  immediate  union,  if  no  infection  takes 

place.  If  the  blood  supply  is  inadequate  or  infection  sets  in  and  sloughing 

takes  place,  healing  is  accomplished  by  the  formation  of  granulation  tissue 

which  replaces  in  part  the  sloughed  area.  Considerable  tissue  may  be  lost 

in  consequence.  When  the  infection  and  sloughing  are  controlled,  these 
wounds  heal  in  a  manner  similar  to  that  mentioned  above.  This  is  called 

heahng  by  second  intention  or  delayed  union.  Another  complication  of  a 

lacerated  wound  is  shock.     It  may  be  so  severe  as  to  cause  death. 
A  contused  wound  is  one  which  has  an  abrasion  or  a  bruise  of  the  skin 

or  mucous  membrane.  The  surface  may  have  ground  into  it  sand,  dirt  and 

other  foreign  substances  which  interfere  with  healirg.  Infection  usually 
occurs. 

Treatment  of  Contused  and  Lacerated  Wounds. — These  wounds  are 

difficult  to  render  aseptic,  but  every  effort  should  be  made  to  do  so.  Soap 

and  water  should  be  freely  applied  with  a  brush  to  the  surrounding  parts 

and  to  the  wound  itself,  using  a  general  anesthetic  if  necessary.  All  dirt, 

grease  or  other  foreign  body  should  be  thoroughly  removed.  Copious  irri- 
gations with  sterile  water,  normal  salt  solution,  iodin  solution  or  potassium 

permanganate  (i  to  1000)  should  be  used.  It  is  best  to  have  the  fluid  drop 

from  a  height  with  some  force  in  order  to  clean  out  all  the  deep  recesses.  All 

pockets  should  be  sought  and  eliminated.  Ragged  edges  and  nearly  de- 
tached pieces  of  tissue  are  trimmed  or  removed.  Drainage  should  be  used 

and  the  wound  packed  with  gauze.  In  severe  wounds  sutures  may  be  left 

out  during  the  first  twenty-four  hours,  but  they  may  be  used  at  once  if  there 
are  no  deep  recesses.  Rest  is  essential  and  should  be  secured  by  the  use 

of  dressings,  splints  or  other  appliances.  The  extremities  should  be  elevated 

to  favor  the  return  circulation.  In  facial  wounds  the  parts  should  be  re- 
paired at  once  to  prevent  disfiguring  scars  and  deformities.     If  the  patient 
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is  not  seen  shortly  after  the  injury  and  pus  is  already  present,  it  should  be 
liberated  by  free  incisions  followed  by  copious  irrigation  and  drainage. 
Hot  fomentations,  using  boric  acid,  normal  salt  solution  or  some  equally 
efficacious  antiseptic  are  applied  until  the  infection  has  subsided  or  the  tissues 
have  become  somewhat  macerated.  Sloughing  areas  should  be  cautiously 

removed,  as  nature  frequently  revivifies  such  structures  if  given  the  oppor- 
tunity. In  wounds  of  the  oral  cavity,  the  surgeon  must  enforce  antisepsis 

above  all  other  considerations.  The  margins  of  the  wound  should  not  be 

trimmed  needlessly  and  continuous  or  intermittent  irrigation,  using  anti- 
septic solutions,  should  be  instituted  for  several  days. 

Puncture  Wounds. — Puncture  wounds  are  caused  by  pointed  objects. 
In  such  wounds  the  danger  of  hemorrhage,  either  primary  or  secondary,  from 
injury  of  the  deep  vessels  must  be  borne  in  mind,  also  injury  of  important 
nerves  or  penetration  of  some  cavity.  If  the  wound  is  infected,  the  resulting 
inflammation  may  be  very  extensive  and  severe.  A  puncture  wound  caused 
by  a  smooth  object,  especially  if  clean,  is  nor  nearly  so  dangerous  as  one  caused 
by  a  rough,  unclean  object.  With  the  latter,  particles  of  foreign  matter, 
nearly  always  laden  with  germs,  may  be  forced  deeply  into  the  wound.  If 
the  object  causing  the  wound  passes  through  the  clothing,  as  in  the  case  of  a 
dagger,  many  of  the  germs  are  left  behind  on  the  clothing  and  surface  of  the 
skin  so  that  by  the  time  it  reaches  the  deeper  structures  it  is  practically  sterile. 
Such  is  not  the  case,  however,  with  a  rusty  or  rough  instrument.  Where  the 

wound  does  not  follow  a  straight  course  into  the  tissues,  the  resulting  inflam- 
mation is  more  severe  because  the  exudates  cannot  escape  readily  and  if 

infection  develops  it  is  likely  to  be  severe  and  require  drastic  measures  for  its 
abatement.  In  the  professional  world,  dentists  and  physicians  frequently 
puncture  their  fingers  and  hands  while  operating.  These  accidents  often 
lead  to  very  serious  consequences  if  neglected.  Needles  and  fish  hooks  are 
the  most  frequent  objects  causing  puncture  wounds  in  civil  life.  They  may 
be  broken  off  in  the  deeper  tissues  and  present  many  difficulties  in  locating 
and  removing  them.  The  symptoms  present  in  puncture  wounds  vary  with 
the  location  and  the  structures  involved.  In  the  majority  of  cases  there  is 

considerable  pain,  which  subsides  in  the  course  of  twenty-four  to  forty-eight 
hours  unless  infection  supervenes.  In  the  latter  case  the  symptoms  are  those 
produced  by  infection  in  general. 

Treatment  of  Puncture  Wounds. — In  the  treatment,  the  indication  is  to 
arrest  severe  hemorrhage,  enlarging  the  wound  if  necessary.  The  bleeding 

may  be  encouraged  when  it  is  mild  as  in  this  way  some  of  the  infective  mate- 
rial is  mechanically  carried  out.  Foreign  bodies  must  be  removed  with 

forceps  and,  if  a  nerve  is  severed,  it  must  be  sutured  immediately.  In  the 
case  of  fish  hooks  it  is  best  to  push  the  barbed  end  through  and  out  of  the  skin. 

The  barb  is  then  cut  off  and  the  hook  pulled  back  and  out  of  the  original  open- 
ing. If  infection  is  suspected,  the  wound  should  be  thoroughly  cleaned  and 

irrigated.     It  may  be  necessary  in  many  cases  to  enlarge  the  opening  so  that 
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adequate  drainage  may  be  instituted  or  a  counter-opening  may  be  made  in 
cases  where  the  course  is  not  straight  so  that  drainage  may  be  favored  by 
gravity.  If  inflammation  sets  in,  numerous  incisions  are  made  and  the  lesion 
treated  as  an  infected,  contused  wound. 

Penetrating  Wounds. — The  bayonet,  the  dagger,  the  pitchfork,  or  the 
horn  of  animals  produce  penetrating  wounds.  These  wounds  are  almost 
always  of  a  grave  character.  The  reason  for  this  is  the  fact  that  sepsis  or 
fatal  hemorrhage  occurs  so  rapidly  following  the  infliction  of  the  wound.  In 
civil  life  with  proper  hospital  facilities,  the  wound  should  be  cut  down  upon 
and  arteries  tied  or  the  abdominal  organs  closed  if  wounded.  In  the  case 

of  cranial  injuries,  the  blood-vessels  should  be  ligated  as  soon  as  possible.  In 
times  of  war,  the  best  practice  is  to  leave  the  wound  alone,  covering  it  with 
sterile  dressings  until  the  field  hospital  is  reached. 

Gunshot  Wounds. — Gunshot  wounds  vary  with  the  type  of  bullet  causing 
the  injury.  A  w^ound  received  from  the  modern  rifle  bullet,  which  is  steel 
pointed,  is  a  simple  puncture  wound.  The  track  followed  is  usually  a  straight 
one  between  the  point  of  entry  and  exit.  The  opening  in  the  former  is  small 

and  round,  while  in  the  latter  it  is  slit-like.  The  structures  in  the  course  of 

its  path  are  injured  by  a  small  puncture  wound.  Nerves  or  blood-vessels, 
however,  may  be  severed.  Herein  lies  the  greatest  danger  from  this  class  of 
bullets.  Septic  infection  or  the  introduction  of  foreign  bodies,  due  to  the 

bullet,  is  rare.  Wounds  produced  by  the  soft  nosed  or  dum-dum  bullet  and 
bullets  of  low  velocity  are  much  more  lacerated  than  those  produced  by  the 
modern  bullet.  Frequently  these  wounds  are  appaling.  The  abdominal  wall 
may  be  completely  torn  across,  exposing  the  intestinal  cavity.  Pieces  of 

clothing  or  other  foreign  bodies  may  be  carried  into  the  wound.  The  dum- 
dum bullet  is  now  prohibited  in  modern  warfare.  Wounds  produced  by 

shells  have  no  peculiarity  except  that  they  are  very  severe  and  ghastly. 
Revolver  wounds  are  seen  more  often  by  the  general  practitioner  than  rifle 
wounds.  These  are  located  in  the  head,  chest  or  abdomen,  depending  upon 

whether  they  were  inflicted  with  suicidal  intent  or  not  (Fig.  39).  Danger- 
ous wounds  may  be  inflicted  by  the  shot-gun,  i.e.  when  an  eye  is  pierced  by 

a  buckshot.  Blank  cartridges,  if  discharged  at  close  range,  sometimes 
inflict  very  severe  wounds.  The  symptoms  vary  with  the  part  injured,  but 
in  general  it  may  be  said  that  the  great  danger  is  from  the  shock  or  collapse 
produced  and  not  from  the  part  injured.  Wounds  in  the  head  are  usually 

fatal,  the  patient  rarely  surviving  forty-eight  hours,  the  symptoms  being 
those  of  brain  hemorrhage.  Gunshot  wounds  in  the  chest,  not  involving 

large  blood-vessels,  produce  little  or  no  symptoms  except  severe  pain.  Pneu- 
monia may  develop,  but  if  the  individual  has  a  high  resistance,  little  effect 

is  noticed  except  a  moderate  degree  of  pain.  In  the  abdomen,  penetrating 
wounds  which  involve  the  small  intestine,  if  allowed  to  go  unoperated,  are 

followed  by  peritonitis.  The  great  danger  in  this  location  is  from  collapse 

or  shock.     The  pain  for  the  first  twenty-four  to  forty-eight  hours  is  rather 
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severe,  but  soon  subsides.  Gunshot  wounds  in  the  leg  or  arm,  unless  in- 
volving a  nerve,  are  not  very  painful  and  the  individual  may  follow  his  usual 

occupation  after  a  rest  of  twenty-four  to  forty-eight  hours.  If  the  bullet 
penetrates  the  shaft  of  a  bone,  it  may  splinter  it  or  the  cancellous  tissue 
only  may  be  injured.  Where  a  bullet  punctures  an  artery,  a  traumatic 
aneurism  or  fatal  hemorrhage  may  result. 

Fig.  39. — Bullet,  in  angle  of  jaw,  which  was  removed  inlra-orally. 

Treatment  of  Gunshot  Wounds.— The  first  thing  to  do  in  the  treatment  of 
gunshot  wounds  is  to  protect  them  from  infection.  This  can  be  accomplished 
by  placing  an  aseptic  dressing  over  the  point  of  entrance.  After  this  has 
been  done,  no  further  manipulation  should  be  attempted  until  the  patient  is 

in  the  hospital  or  other  suitable  place.  It  is  the  recognized  treatment  to-day 
to  interfere  as  little  as  possible.  These  wounds  should  not  be  probed  nor 
packed  with  gauze.  Wounds  which  are  large  and  in  which  there  is  more  or 
less  destruction  of  tissue  may  be  packed  to  prevent  bleeding,  but,  better, 

apply  a  tourniquet  where  feasible,  ligating  the  arteries  under  aseptic  con- 
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ditions  later.  If  any  bones  are  broken,  temporary  splints  should  be  ap- 
plied. When  the  patient  has  reached  the  hospital,  a  thorough  examination 

can  be  made  and,  if  foreign  bodies  have  gained  access  to  the  wound,  these  can 
be  removed.  If  the  bullet  has  not  come  out  at  the  opposite  side  and  it  is 
readily  palpable,  it  may  be  removed,  otherwise  it  is  best  to  leave  it  in  without 

doing  a  mutilating  operation.  An  X-ray  picture  may  be  taken  if  the  bullet 
cannot  be  located.  At  this  time  fractures  are  set  and  proper  splints  applied. 

Amputation  of  legs  and  arms  for  bullet  wounds  is  not  advocated  to-day.  All 
these  wounds  are  treated  expectantly.  Bullet  wounds  of  the  head  should 
be  trephined  so  that  splinters  of  bones  from  the  inner  table  may  be  removed, 

thus  preventing  brain  irritation.  Severed  blood-vessels  may  be  ligated 
at  the  same  time.  Gunshot  wounds  of  the  abdomen  are  best  left  alone 

until  definite  signs  appear  indicating  that  there  is  abdominal  hemorrhage  or 
the  viscera  are  perforated.  Distension  in  the  abdomen  is  one  of  the  chief 
clinical  indications  for  laparotomy. 

Poisoned  Wounds.- — By  the  term  poisoned  wounds  is  meant  those  in- 
flicted by  snakes,  poisoned  arrows  or  the  bite  of  insects.  In  wounds  due  to 

the  snake,  the  poison  is  injected  from  the  glands  and  poison  sacs  which  are 
located  one  on  each  side  of  the  upper  jaw.  The  effects  come  on  in  the  course 
of  a  few  minutes  to  several  hours.  The  symptoms  usually  show  themselves 
by  prostration,  weak  pulse,  cold,  clammy  perspiration,  dilation  of  the  pupil 
and  dehrium  or  coma.  There  may  also  be  a  paralysis  of  various  muscles, 
including  the  respiratory. 

Treatment  of  Snake  Bites. — It  is  essential  to  prevent  the  absorption  of 
the  virus  by  applying  a  tourniquet  above  the  wound  and  then  opening  it 
freely,  so  there  will  be  free  bleeding  and  ehmination  of  a  good  portion  of  the 

toxin.  The  area  around  the  w^ound  may  be  excised  or  cauterized,  after  which 
crystals  of  potassium  permanganate  are  appHed.  The  tourniquet  should  be 

released  in  the  course  of  a  few  hours.  Calmette's  anti-venene,  10  to  40  cc, 
may  be  injected  within  an  hour  of  the  bite  and  repeated  several  times.  Alco- 

hol, tea,  coffee  and  strychnin  may  be  administered  as  a  general  stimulant. 

Insect  Stings.- — Stings  of  bees  and  wasps  are  irritating,  but  rarely  fatal 
except  where  there  is  an  excessive  number.  The  sting  of  the  scorpion  and 

bite  of  the  tarantula  are  especially  dangerous  as  they  resemble  the  bite  of 
serpents.  The  symptoms  of  the  stings  of  the  usual  insect  are  local  pain  of  an 
aching  or  burning  character,  with  the  formation  of  a  red  wheal  which  appears 
almost  immediately  and  remains  for  some  time.  If  the  sting  can  be  extracted, 
most  of  the  poison  is  removed  with  it  and  the  resulting  lesion  is  mild.  The 
bite  of  the  mosquito  produces  a  lesion  which  is  familiar  to  all,  but  in  many 
cases  it  has  far  more  serious  results,  malaria  and  filariasis  often  following  the 
bite  of  a  single  mosquito.  Fleas,  bedbugs  and  body  lice  produce  skin  lesions 
accompanied  by  intense  itching  and  burning.  Scratch  marks  are  produced 
as  a  result.  If  the  affliction  persists  for  some  time,  there  may  be  pigmentation 
of  the  skin. 
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Treatment  of  Insect  Stings. — ^Little  is  required  in  the  treatment  of  the 
ordinary  insect  bite  or  sting.  A  weak  alkaline  solution  (bicarbonate  of 

soda)  may  be  applied  after  the  sting  has  been  removed.  In  case  of  tar- 
antula and  scorpion  stings  free  bleeding,  cautery  and,  in  some  cases,  total 

excision  should  be  employed. 

Dissection  or  Post  Mortem  Wounds. — Dissection  and  post  mortem 
wounds  are  still  frequently  met  with.  They  are  particularly  serious  because 
of  the  inflammatory  reaction  produced,  as  the  bacteria  present  in  a  dead  body 

are  usually  of  a  virulent  strain.  Bodies  which  have  been  treated  with  for- 
maldehyde and  placed  in  the  dissecting  room  are  less  likely  to  produce  as 

serious  a  lesion  as  those  examined  in  the  post  mortem  work.  Wearing 
rubber  gloves  is  a  preventive  of  many  of  these  wounds.  Besides  the  bacteria 
present,  arsenic  and  other  strong  antiseptics  may  cause  abrasion  of  the  hands, 
especially  around  the  nails.  The  lesions  produced  vary  to  some  extent,  but 
generally  there  is  a  marked  inflammatory  reaction  around  some  slight 
scratch  or  wound,  which  extends  rapidly  in  the  form  of  a  lymphangitis  or 
septicemia.  Infection  may  gain  access  through  the  hair  follicles  and  around 
the  nails  without  any  apparent  break  in  the  skin. 

Treatment  of  Dissection  or  Post  Mortem  Wounds. — Immediately  after 
the  wound  is  infected,  the  part  should  be  ligated  or  a  tourniquet  applied  and 
bleeding  encouraged.  It  should  be  thoroughly  washed  with  plenty  of  water 
and  an  antiseptic  solution  applied,  or  it  may  be  sucked  either  by  the  mouth 
or  by  the  aid  of  the  suction  pump.  Inflammation  arising  later  should  be 
treated  as  directed  under  the  subject  of  inflammation. 

Repair  of  Wounds. — The  reparative  process  is  practically  the  same,  re- 
gardless of  what  portion  of  the  body  is  affected.  There  is  a  tendency  on  the 

part  of  Nature  to  close  a  wound  by  means  of  granulation  tissue,  which  later 
results  in  a  scar.  There  may  be  some  effort  at  regeneration  which  is  seen 
especially  in  striped  muscles,  bone,  tendon,  nerves  and  some  of  the  gland 
structures.  Blood  fills  the  open  wound  and  later  clots.  The  vessels  which 
have  been  ruptured  close  either  by  retraction  of  the  intima  or  by  contraction 
of  the  tissue  around  the  intima  and  later  by  a  thrombus  filling  the  lumen. 

Exudation  follows.  This  consists  of  leucocytes  and  serum  from  the  throm- 
bosed vessel  at  the  edges  of  the  wound,  between  it  and  the  blood-clot.  The 

leucocytes  attack  the  blood-clot  and  dead  tissues  present,  absorbing  them. 
This  resembles  an  acute  inflammatory  process  in  that  there  is  some  pain  and 
redness.  If  bacteria  are  present  in  sufiicient  number,  the  wound  becomes 

infected.  This  may  be  of  a  mild  type  and  they  are  absorbed  by  the  leuco- 
cytes. If  of  a  severe  type,  pus  may  form  and  a  typical  suppuration  result. 

If  there  is  no  suppuration  or  infection,  fibroblasts  are  thrown  out  from  the 
endothelial  cells  and  the  connective  tissue  at  the  edges  of  the  wound.  The 
blood  supply  is  carried  to  these  fibroblasts  by  outgrowths  or  buddings  of  the 

capillary  walls  which  become  the  new  blood-vessels.  These  may  join  with 
similar  outshoots  from  neighboring  capillaries  and  new  loops  be  formed.     This 
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is  granulation  tissue.  After  the  blood-clot  has  been  absorbed  and  granula- 
tion tissue  is  in  place,  the  surface  of  the  wound  may  begin  to  throw  out 

epithelial  cells  and  cover  it  over,  thus  bridging  the  granulation  tissue. 

Cicatrization  takes  place  as  a  result  of  the  change  of  granulation  tissue 
into  white,  fibrous  tissue.  The  fine  threads  of  connective  tissue  arise  from 

the  fibroblasts.  These  latter  and  the  new-formed  blood-vessels  disappear 
as  the  result  of  the  contraction  and  compression  exercised  by  the  fibrillas. 

As  the  scars  grow  older,  they  lose  their  red  color  and  become  pale  or  even 
white.  The  skin  covering  these  scars  has  lost  its  characteristic  structure 

and  there  are  no  hair  follicles  or  papiUae. 

Healing  by  first  intention  or  primary  union  is  seen  when  no  gap  is  left 

between  the  wound  surfaces.  In  these  wounds  there  is  no  loss  of  tissue  by 

sloughing  or  infection  and  the  resulting  granulation  tissue  is  small  in  amount, 

being  just  sufficient  to  unite  the  adjacent  surfaces.  The  resulting  scar  is  a 
mere  line. 

Healing  by  second  intention  is  the  term  applied  to  wounds  which  are 

closed  by  filling  in  with  large  amounts  of  granulation  tissue  and  to  those 

which  become  septic,  thus  preventing  primary  union.  Healing  takes  place 

in  these  wounds  by  filling  in  with  granulation  tissue  from  below,  infection 

or  dead  material  being  removed  in  this  manner.  The  gaping  wound  has  to 

be  covered  by  epidermal  tissue  which  can  only  be  accomplished  when  the 

surface  of  the  granulation  tissue  is  level  with  the  skin.  The  scar  which  re- 
sults contracts  equally  on  all  sides  and  may  produce  marked  disfigurement  or 

considerable  pain,  if  involving  large  nerve  trunks,  and  even  impair  function 

of  the  part.  Healing  may  take  place  under  a  scab  when  the  wound  is  super- 
ficial. The  scab  is  later  thrown  off.  Healing  may  also  take  place  by  the 

organization  of  blood-clots,  in  which  case  the  clot  acts  merely  as  a  scaffold  for 
the  activity  of  the  leucocytes  and  fibroblasts. 

Various  Forms  of  Scars. — Excessive  contraction  may  take  place  in  scars 
which  produce  marked  deformities.  These  are  chiefly  seen  in  the  neck  and 

limbs.  It  is  best  treated  by  grafting  new  skin,  or  dividing  and  stretching 

the  contracted  parts.  A  keloid  may  develop  on  the  site  of  the  scar.  It 

is  especially  seen  in  negroes  and  patients  subject  to  tuberculosis.  It  recurs 

on  removal,  but  may  disappear  spontaneously.  Ulceration  may  result  in 

adjacent  portions  of  the  body,  due  to  the  defective  blood  supply  caused  by  the 
contraction  of  the  scar.  Where  a  nerve  or  nerve  terminal  is  involved,  the 

scar  may  become  very  painful.  This  is  best  treated  by  removing  the  affected 

nerve.  Malignant  disease  may  develop  at  the  point  of  scar  formation  and 

is  seen  following  irritations.  It  is  slow  in  growth  and  produces  few  symptoms 

until  the  adjacent  skin  becomes  involved. 

Wounds  of  the  Face. — Contusions  and  other  wounds  of  the  face  are  very 

common.     If  the  injury  occurs  near  the   orbit,  an   ordinary  "black  eye" 
results.     A  contusion  over  one  of  the  sharp  bones  may  give  a  wound  similar  to 

that  seen  in  incised  wounds.     Bullet  wounds  of  the  face  usually  cause  some 
9 
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injury  to  the  bones.  The  amount  of  destruction,  of  course,  depends  on  the 
size  of  the  bullet,  the  distance  from  which  it  was  fired  and  its  composition. 
Some  may  fail  to  penetrate  the  bone,  while  others  completely  traverse  the 
facial  structures.  Wounds  produced  by  suicides  are  usually  more  extensive, 
owing  to  the  fact  that  the  explosive  force  is  added  to  the  injury  due  to  the 
bullet.  More  or  less  burning  of  the  tissues  is  evident.  Hemorrhage,  asphyxia, 
and  aspiration  pneumonia  are  the  dangerous  complications  to  be  feared.  A 
severe  hemorrhage  may  cause  asphyxiation  by  the  blood  flowing  into  the 

trachea.  The  facial  nerve,  Steno's  duct,  the  eyeball  and  tear  duct  are  the 
principal  structures  injured.  In  the  treatment  of  all  these  conditions  great 
care  should  be  exercised  to  prevent  infection,  hemorrhage  and  marked 
deformities. 

Wounds  of  the  Mouth. — Primary  injuries  of  the  mouth  are  not  very  com- 
mon. Those  who  attempt  suicide,  using  the  shot-gun,  revolver,  or  dagger, 

may  inflict  severe  and  fatal  injuries  in  the  mouth.  Occasionally,  mouth 
injury  is  seen  in  those  who  carry  lead  pencils  or  other  objects  in  the  mouth  and 
accidentally  fall  on  the  face.  The  pencil  may  be  driven  into  the  soft  palate, 
pharynx  or  any  other  portion  of  the  mouth.  Wounds  which  involve  the  upper 
portion  of  the  pharynx  may  result  in  edema  of  the  glottis,  causing  dyspnoea. 
In  gunshot  wounds,  the  tissues  may  be  markedly  lacerated  and  burned  so 
that  there  is  little  resemblance  to  an  oral  cavity.  The  teeth  may  be 
partially  or  totally  displaced. 



CHAPTER  IX 

ANTISEPSIS  AND  ASEPSIS 

Antisepsis. — Asepsis  and  antisepsis  have  for  their  object  the  exclusion 
and  prevention  of  infection.  In  the  antiseptic  system  various  chemicals 
are  used  for  this  purpose,  while  in  the  aseptic  system  no  chemicals  come  in 

contact  with  the  wound  tissues  or  instruments  used.  In  the  antiseptic 
system  many  chemicals  are  used,  their  multiplicity  showing  that  no  one  is 

satisfied  with  any  one  drug.  Phenol,  bichloride  of  mercury,  iodin,  iodo- 
form, formaldehyde,  boric  acid,  lysol,  chinosol  and  potassium  permanganate 

are  a  few  of  the  many  which  may  be  mentioned. 
Liquid  phenol  (made  by  the  addition  of  five  per  cent,  water  to  the  crystals) 

may  be  applied  directly  to  infected  wounds,  the  excess  being  removed  by  the 
application  of  50  to  95  per  cent,  alcohol.  Great  care  should  be  used  in  its 
application,  as  much  harm  may  be  done. 

Bichloride  of  mercury  is  employed  in  solution  of  i  to  2000,  i  to  1000  and 
I  to  500.  Wounds  are  washed  with  this  solution,  or  dressed  with  gauze 
soaked  in  it.  It  should  not  be  kept  in  contact  with  skin  surfaces  or  large 
granulating  areas  too  long,  because  of  the  irritating  action  locally  and  the 
danger  of  poisoning  the  general  system.  Salivation  may  readily  be  brought 
on  by  the  free  use  of  this  agent. 

Iodin. — Iodin  may  be  used  with  good  results.  The  tincture  in  full 
strength  or  diluted  one-half  with  alcohol  is  employed.  In  irrigating,  a 

much  milder  solution  is  best.  It  has  been  the  author's  experience  that 
tincture  of  iodin  is  the  most  potent  agent  with  which  to  arrest  suppuration. 

Boric  acid  is  a  mild  antiseptic  which  is  employed  most  frequently  in  the 
form  of  hot  dressings.     It  is  used  in  conditions  about  the  eye. 

Iodoform  is  objectionable  to  many  people  because  of  the  unpleasant  odor. 
Its  action  depends  upon  the  decomposition  into  iodin  by  the  tissue  cells.  It 
is  chiefly  used  in  septic  or  tuberculous  wounds  and  in  joints.  Very  frequently 
a  severe  toxemia  develops;  vomiting,  diarrhea  and  colic  may  be  the  only 
symptoms,  but  often  delirium  and  collapse  may  supervene. 

Chinosol  has  lately  come  into  use  and  it  is  said  to  be  a  strong,  non-irritating 
antiseptic. 

Lysol  is  a  preparation  similar  to  phenol  and  a  one-half  to  two  per  cent, 
solution  is  used  extensively  for  the  cleansing  of  cavities. 

Potassium  permanganate  owes  its  action  to  its  oxidizing  properties.  It 
is  used  in  places  similar  to  lysol  and  also  in  ulcers  and  carbuncles.  Solutions 
of  I  to  500  are  employed. 
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Formalin  is  a  powerful  atinseptic  and  is  very  toxic.  It  hardens  the  skin, 

gives  off  an  unpleasant  odor  and  is  irritating  to  the  mucous  membrane.  Its 
use  is  somewhat  limited  to  infection  of  the  joints. 

Argyrol,  albargin  and  protargol  are  a  few  of  the  many  silver  salts  on  the 

market.  These  are  used  in  solutions  of  varying  strength.  The  results  are 

gratifying  in  some  cases.  The  conjunctiva  and  mucous  membranes  seem  to 

yield  better  results. 

Geppert  demonstrated  that  the  bacteriological  action  of  these  various 

antiseptic  solutions  has  been  over  estimated.  More  recently  Post  has  demon- 
strated that  the  various  strengths  of  solutions  now  used  are  not  as  efficacious 

as  formerly  taught.  He  finds  that  50  and  70  per  cent,  alcohol  are  most 

powerful  in  the  destruction  of  bacteria.  The  alcohol  has  to  be  applied  for 
some  considerable  time  and  then  the  bacteria  which  are  below  the  surface 

are  not  touched.  In  open  wounds  all  of  the  antiseptics  in  common  use 

form  a  chemical  union  with  the  proteids  present,  thereby  destroying  their 

activity  as  a  germicidal  agent.  The  tissues  in  contact  with  the  antiseptic 

solutions  are  to  a  more  or  less  degree  injured,  so  that  the  strength  needed 

to  protect  the  tissues  will  not  kill  the  bacteria  except  by  very  long  contact. 

Owing  to  these  objections,  too  much  dependence  should  not  be  placed  upon 

an  antiseptic  solution  in  the  sterihzation  of  wounds.  There  are,  however, 

certain  cases  in  which  antiseptics  can  be  successfully  employed. 

Asepsis. — In  this  method,  chemicals  and  antiseptics  are  eliminated  as 
far  as  possible.  Heat,  in  the  form  of  steam  and  boiling  water,  is  substituted. 

All  dressings,  sheets,  towels,  swabs,  instruments  and,  in  fact,  everything  which 

comes  even  remotely  in  contact  with  the  wound  surface  or  the  patient,  are 

thoroughly  sterilized.  The  modern  hospitals  are  now  employing  high-pres- 
sure, steam  sterilizers  almost  exclusively  in  preparing  everything  connected 

with  operative  procedures,  except  instruments  and  rubber  goods.  The  air 

that  enters  the  operating  room  for  ventilation  should  be  filtered  and  precau- 
tions taken  that  there  is  no  draft.  There  are  some  objections  to  this  system 

owing  to  the  fact  that  heat  cannot  be  applied  to  the  skin  surfaces  or  to  the 

atmosphere,  therefore  germs  from  these  two  sources  are  not  deseroyed. 

Again,  the  atmosphere  cannot  be  shut  off  from  wound  contact  and  it  is  a 

well-known  fact  that  the  air  in  the  operating  room  contains  bacteria  to  a 
greater  or  less  degree.  It  can  be  seen  from  this  that  to  get  the  best  results 

one  should  not  adhere  strictly  to  either  system,  but  apply  the  best  from  each. 

Every  surgeon  has  his  own  technic  which  has  been  evolved  by  years  of  ex- 
perience and  gives  results  in  his  hands.  It  is  the  purpose  of  this  chapter, 

to  give  in  detail  the  best  practices  now  in  force  by  the  majority  of  surgeons. 

Factors  in  the  Prevention  of  Wound  Infection. — It  may  be  mentioned 
that  there  are  three  factors  which  are  paramount  in  the  prevention  of  wound 

infection.  These  are,  vital  resistance  of  the  living  tissues,  exclusion  of  bac- 
teria from  wounds  and,  finally,  their  destruction  by  artificial  means.  The 

relative  importance  of  these  factors  differs  under  various  circumstances.     In 
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healthy  tissues  under  the  best  conditions,  it  is  quite  possible  to  exclude  germs, 

not  altogether,  but  to  the  extent  that  the  vitality  of  the  tissues  can  be  de- 

pended upon  to  prevent  the  infection  gaining  a  headway.  It  is  unnecessary 

in  these  cases  to  use  any  chemical  antiseptic.  If,  however,  the  tissues  are 

already  infected,  as  in  a  neglected  lacerated  wound,  our  efforts  should  lead 

to  the  exclusion  of  further  infection.  The  application  of  strong  antiseptic 

solutions  to  these  tissues  with  the  idea  of  killing  the  bacteria  present  would  be 

inexpedient,  because  any  agent  which  would  destroy  the  bacteria  would  also 

destroy  the  tissues.  It  is  better  to  attempt  to  remove  the  bacteria  by  mechan- 
ical means.  When  the  conditions  are  not  ideal  and  infection  is  probable, 

as  in  emergency  operations  in  poor  homes  or  in  out  of  the  way  places  with 

inexperienced  help,  antiseptic  solutions  may  be  employed.  The  wound  and 

surrounding  tissues  should  be  saturated  with  the  solution.  Caution  must 

be  exercised  as  to  the  strength  of  the  antiseptic  employed  and  only  such 

strength  used  as  will  inhibit  the  action  of  the  bacteria  rather  than  kill  them. 

In  the  preparation  of  skin  surfaces,  even  to-day  there  is  no  united  opinion 
as  to  the  proper  method.  All  are  agreed,  however,  that  it  is  difficult  to 

render  the  skin  entirely  free  from  bacteria  or  to  exclude  its  contact  with  the 

wound.  Under  these  circumstances  it  is  best  to  avoid  contaminating  the 

wound  as  far  as  possible,  by  treating  the  skin  as  an  infected  area.  The  dress- 
ings, ligatures  and  instruments  which  come  in  contact  with  the  wound  should 

undergo  a  rigid  sterilization  by  heat  with  few  exceptions,  which  will  be  men- 
tioned below. 

The  Factor  of  Vital  Resistance  of  Living  Tissues. — Age  plays  a  consider- 
able part  in  the  resistance  of  living  tissues.  Thus  old  people  are  more  liable 

to  infection  than  young.  This  is  due  in  part  to  the  circulatory  changes, 

and  in  part  to  a  more  or  less  atrophied  condition  of  the  tissues.  Certain 

individuals  show  a  tendency  to  infection,  especially  when  their  general  con- 
stitution is  run  down.  The  circulation,  both  local  and  general,  plays  a  very 

important  part  in  resisting  the  invasion  of  bacteria.  It  is  noticeable  that 

parts  well  supplied  with  blood  heal  more  rapidly  than  those  not  so  ecjuipped. 

Operations  around  the  head  and  neck  heal  rapidly,  in  spite  of  infection, 

while  skin  flaps  very  frequently  become  infected.  Arteriosclerosis,  such  as 

seen  in  old  people,  renders  healing  without  infection  almost  impossible. 

Bier's  hyperemia,  on  the  other  hand,  promotes  heaUng  and  hastens  the 
destruction  of  the  bacteria.  Suppuration  following  gangrene  is  a  good 

demonstration  of  the  difficulty  encountered  in  preventing  infection  when 

the  circulation  is  poor.  The  kidneys,  skin  and  lungs  should  be  thoroughly 

watched  and  the  physiological  action  of  each  kept  up  to  standard.  If  in- 
fection is  present,  the  toxicity  resulting  may  be  overcome  by  the  infusion 

of  large  amounts  of  normal  salt  solution  or  the  ingestion  of  large  quantities 

of  water.  It  is  noteworthy  that  in  nephritis,  infection  is  common.  The 

same  may  be  said  of  diabetes,  marasmus  and  debility.  The  constitutional 

immunity  or  resistance  to  infection  is  present  to  a  more  or  less  degree  in 
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each  individual.  However,  if  we  wish  to  increase  this  natural  immunity, 
it  can  be  done  by  the  injection  of  antibacterial  or  antitoxic  sera  or  autogenous 
vaccines.  There  are  many  local  conditions  which  affect  the  tissue  vitality. 

Contusions,  with  the  resulting  blood  extravasation,  often  leading  to  hema- 
toma, render  the  area  more  liable  to  infection.  The  improper  handling, 

dragging  or  bruising  of  tissues,  together  with  the  appUcation  of  strong  chem- 
icals, also  lowers  their  resistance.  The  use  of  blunt  instruments  is  frequently 

followed  by  suppuration.  Too  much  tension  by  sutures  or  pressure  will  lead 
to  infection,  and  it  is,  therefore,  advisable  to  use  more  stitches  and  less  tissue, 
rather  than  large  sutures  which  include  masses  of  skin,  muscle  and  fat.  Five 
per  cent,  phenol  or  bichloride  of  mercury  (i  to  looo)  injures  the  living  tissue, 
killing  the  leucocytes  and  thus  laying  the  wound  open  to  the  invasion  of 

bacteria.  A  two  and  one-half  per  cent,  phenol  or  a  i  to  4000  bichloride  of 
mercury,  on  the  other  hand,  injures  the  tissues  little  and  inhibits  the  action 
of  bacteria.  These  antiseptics,  if  applied  to  serous  surfaces  even  in  weak 
solutions,  will  injure  them.  The  same  may  be  said  to  a  more  or  less  extent 
about  synovial  membranes,  bone  and  muscle  tissue.  The  latter,  however, 
have  not  as  much  natural  resistance  to  infection  as  the  serous  surfaces 

possess. 
The  Exclusion  of  Bacteria  from  Wounds.^ — Bacteria  are  present  at  all 

times  in  the  skin.  They  are  imbedded  in  the  epidermis,  the  hair  follicles  and 
sweat  glands  and  it  is  impossible  to  destroy  them  with  any  degree  of  certainty. 
We,  therefore,  must  consider  the  skin  as  an  infective  agent.  Wounds  must  be 
protected  by  covering  the  hands  of  those  operating  with  rubber  gloves. 
The  skin  of  the  patient  may  be  covered  by  sterile  towels  which  com.e  up 
to  the  edge  of  the  wound.  The  air  in  operating  rooms  contains  relatively 
few  bacteria  and,  if  this  is  still,  they  will  sink  to  the  floor,  remaining  there  if 
the  surface  is  moist.  All  drafts  should  be  avoided.  Dust  is  prevented  from 
collecting  by  the  absence  of  corners  and  crevices  in  operating  rooms.  The 
air  expired  by  those  in  the  operating  room  should  be  filtered  through  a 
suitable  mask,  worn  over  the  face  in  such  a  manner  that  it  covers  the  mouth 

and  nose.  It  is  better,  however,  to  make  this  include  the  hair  and  thus  pre- 
vent small  particles  of  dandruff  and  other  material  from  dropping  into  the 

wound.  The  gastro-intestinal  tract  is  more  or  less  infested  with  bacteria, 
depending  upon  the  location.  It  is  difficult  to  render  the  mouth  or  the  large 
intestine  sterile.  The  successful  treatment  of  wounds  of  the  mouth  requires 
antiseptic  cleanliness,  including  the  proper  treatment  of  diseases  of  the  teeth 
and  surrounding  parts.  Various  mouth  washes  may  also  be  used.  In 
the  stomach,  lavage  before  operation  will  eliminate  many  bacteria  which 

may  be  present.  Sterilized  food,  after  operation,  can  be  used  as  a  precau- 
tionary measure  against  further  invasion.  In  the  intestinal  tract  many 

bacteria  may  be  removed  by  free  purgation  before  operation.  In  intestinal 
obstruction  this  is  impossible,  and  it  may  be  better  to  make  an  artificial  anus 
and  complete  the  operation  at  a  later  date. 
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The  Destruction  of  Bacteria. — It  is  not  difficult  to  destroy  bacteria  when 
they  are  outside  of  the  body  tissues.  Here  heat  is  employed  almost  exclu- 

sively. Dry  heat  is  not  as  efficacious  as  steam  heat.  The  latter  should 
be  used  in  all  cases  when  sterilizing  material  for  the  operating  room  or 
surgical  dressings.  There  are  certain  materials,  however,  which  cannot  be 
boiled  or  steamed,  among  them  being  catgut,  woven  catheters,  tourniquets 
and  a  few  other  rubber  articles.  In  many  emergencies,  where  an  instrument 
or  scalpel  is  needed,  it  can  be  dipped  in  95  per  cent,  phenol,  then  passed  into 
alcohol  and  used.  The  destruction  of  bacteria  in  the  tissues  is  another  mat- 

ter, and  it  is  very  difficult  to  destroy  them  without  destroying  the  living  tis- 
sues. On  skin  surfaces  they  can,  to  a  great  extent,  be  removed  mechanically 

with  soap  and  water.  Those  which  remain  after  this  has  been  applied  can 
be  fixed  by  the  action  of  alcohol  or  tincture  of  iodin.  The  application  of 
antiseptics  requires  too  long  a  time  and  is  laborious. 

Preparation  of  Surgeon's  and  Patient's  Skin. — It  is  a  very  difficult  matter 
to  cleanse  the  hands  and  arms,  because  of  the  small  fissures  and  hair  follicles 

present.  These  harbor  bacteria  which  are  deeply  located  and  difficult  to 
remove.  Operators  and  assistants  should  be  careful  not  to  inflict  wounds 
on  the  hands  or  arms.  The  surfaces  around  the  finger  nails  are  exceptionally 
difficult  to  sterilize  and  the  nails,  therefore,  should  be  kept  short.  The  nails 

should  not  be  cut  down  to  the  quick  as  this  predisposes  to  fissures.  Fiir- 
bringer  recommended  a  method  which  is  now  practised  extensively.  The 
hands  and  forearms  are  cleansed  with  brush  and  soap  in  hot  water  for  at 
least  ten  minutes.  The  free  margin  of  the  nails  and  nail  folds  should  be 
thoroughly  cleansed  by  means  of  a  nail  file  or  orange  wood  stick.  The 
hands  and  forearms  are  thoroughly  dried  with  a  sterile  towel.  They  are 
then  washed  for  three  minutes  in  a  70  per  cent,  solution  of  alcohol  followed  by 

three  minutes'  washing  in  a  i  to  2000  bichloride  of  mercury  solution.  A 
dermatitis  frequently  follows  the  use  of  the  bichloride  of  mercury.  Many 
men  substitute  lysol  in  a  two  per  cent,  solution,  or  five  per  cent,  phenol  and 
glycerin.  The  important  part  of  the  above  procedure  is  not  in  the  antiseptic 
solution,  but  in  the  thorough  cleansing  by  soap  and  water.  The  brushes 
used  should  be  sterile,  the  soap  liquid  and  kept  in  sterile  receptacles  and  the 
water  flowing  rather  than  still.  The  hands  should  be  systematically  gone 
over,  starting  either  at  the  thumb  or  at  the  little  finger  and  proceeding  across, 

traversing  each  of  the  four  sides  of  each  finger.  A  stop-cock  should  be  ar- 
ranged so  that  the  water  can  be  controlled  by  foot  pressure.  The  soap  used 

should  be  tincture  of  green  soap  or  ordinary  soft  soap.  After  the  hands 
have  passed  through  the  solution  and  the  sterile  gown  has  been  put  on,  rubber 

gloves  should  be  donned.  In  this  country  they  are  now  used  almost  exclu- 
sively, both  for  the  protection  of  the  patient  and  of  the  surgeon.  In  aseptic 

operations  and  in  syphilitic  patients,  the  surgeon  can  perform  the  operation 
with  more  mental  comfort.  The  gloves  are  easily  kept  free  from  blood  and 
secretions  by  the  use  of  sterile  water  or  lysol  solution. 
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The  patient  should  receive  a  warm  bath  several  hours  before  the  operation. 

The  field  of  operation  and  the  surrounding  skin  should  be  shaved  and  all 

pustules  or  other  small  skin  lesions  carefully  treated.  If  possible,  sufficient 

tim.e  should  elapse  for  these  lesions  to  heal  before  undertaking  the  operation. 

The  upper  epidermal  layer  is  also  removed  during  the  process  of  shaving  and 
this  eliminates  many  bacteria.  After  the  shaving,  the  part  may  be  scrubbed 

with  hot  water  and  soap,  a  sterile  dressing  applied  and  the  patient  allowed  to 

rest  until  time  for  the  operation.  When  the  patient  is  asleep  on  the  operating 

table,  this  dressing  should  be  removed  and  the  scrubbing  repeated.  Most 

operators  employ  the  same  technic  as  is  used  in  sterilizing  the  hands,  with  the 

addition,  however,  of  the  application  of  tincture  of  iodin  (gr.  10  to  the  ounce) 

just  before  the  operation  starts.  In  many  cases  where  the  iodin  interferes 

with  the  operative  technic,  it  is  removed  after  allowing  it  to  remain  five 

minutes,  by  washing  with  70  per  cent,  alco- 
liol.  The  iodin  fixes  the  bacteria,  thus  kill- 

ing them.  The  preparation  of  the  skin 

should  occupy  at  least  ten  minutes.  The 
skin  should  not  be  irritated  longer  as  the 

increased  friction  renders  the  part  more  lia- 
ble to  infection. 

Mucous  membranes  can  only  be  incom- 
pletely sterilized.  The  antiseptic  solutions 

do  not  affect  bacteria  in  the  secretions  from 

this  membrane.  They  are  easily  absorbed 

and  frequently  irritate,  so  that  their  use 

produces  more  harm  than  good.  Mechanical 

sterilization  only  can  be  employed.  Hydro- 

gen peroxide,  sterile  water,  three  per  cent, 
aluminum  acetate,  or  two  per  cent,  boric 

acid  solution  are  the  solutions  usually  used,  the  first  mentioned  being  em- 
ployed either  in  the  bladder  or  rectum.  In  operations  on  the  stomach 

and  intestines,  the  secretions  from  the  mucous  membranes  should  be  carefully 

and  thoroughly  wiped  away  by  gauze  or  laparotomy  pads.  The  peritoneum 

should  be  protected,  by  means  of  these  pads,  before  the  intestine  is  opened. 

Sterilization  of  Instniments. — Instruments  were  formerly  sterilized  by 

chemical  means,  but  to-day  this  method  is  entirely  obsolete  except  in  cases 
of  real  emergency.  The  instruments  should  be  entirely  of  steel,  should  be 

thoroughly  washed  and  scrubbed  and  all  blood  removed  before  boiling.  They 

should  then  be  placed  in  a  solution  containing  one  part  of  ordinary  cooking 

soda  to  one  hundred  parts  of  water.  The  addition  of  this  alkali  prevents  the 

rusting  of  instruments  and  also  assists  in  the  separation  of  small  pieces  of 

dirt.  They  should  be  boiled  in  this  solution  for  at  least  twenty  minutes. 

While  five  minutes  is  enough  to  kill  the  ordinary  pyogenic  organism,  it  takes 

somewhat  longer  to  kill  the  more  resistant  spores.     The  edges  of  sharp 

Fig.    40. — Combination  instrument, 
dressing  and  water  sterilizer. 
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instruments  must  be  protected  by  small  pieces  of  gauze.  Needles  should 

be  placed  in  glass  or  metal  boxes  which  have  openings  for  the  admission  of 

the  water.  There  are  various  receptacles  manufactured,  called  instrument 

sterilizers,  which  are  employed  very  extensively  (Fig.  40).  These  should 

be  as  simple  as  possible.  The  best  of  them  consist  of  a  rectangular  shaped 

metal  box,  with  a  cover  and  a  set  of  two  or  three  porous  trays.  These  iit 

inside  the  box  and  hold  the  instruments.  The  solution  should  thoroughly 

cover  these  trays.  The  water  can  be  heated  by  means  of  live  steam,  elec- 
tricity or  gas.  Many  surgeons  object  to  the  practice  of  boiling  knives.  They 

are  then  treated  by  95  per  cent,  phenol  for  at  least  ten  minutes,  after  which 

they  are  placed  in  95  per  cent,  alcohol  until  needed. 

Sterilization  of  Ligatures  and  Sutures. — In  the  preparation  of  suture 
material  the  highest  attention  must  be  paid  to  the  question  of  sterility. 

Nothing  is  more  disconcerting  than  to  find  there  is  infection  in  the  line  of  the 

suture.  As  a  great  deal  of  material  is  used  deep  in  the  abdomen  and  buried 
where  it  is  difficult  to  reach,  it  is  essential  that  it  be  sterile.  The  moist 

places,  where  these  sutures  are  placed,  are  admirable  sites  for  the  propagation 

of  bacteria  and  peritonitis  may  easily  follow  with  disastrous  results.  There- 
fore, any  material  of  doubtful  sterility  should  not  be  used. 

Absorbable  Suture  Material. — There  are  two  classes  of  suture  material, 

the  absorbable  and  non-absorbable.  The  absorbable  material  is  digested 
by  the  action  of  the  enzymes  present  in  the  body  tissues  and  fluids.  It  is 

prevented  from  being  absorbed  too  rapidly  by  adding  some  chemical  which 

gives  it  a  resisting  power  and  which  must  be  at  the  same  time  non-toxic  to 

the  patient.  Absorbable  material  cannot  be  boiled  unless  especially  pre- 
pared. The  tissues  absorb  the  gut  quickly,  thus  leaving  no  foreign  body 

behind.  The  fact  that  catgut  cannot  be  sterilized  by  boiling  has  been  a 

disadvantage  which  heretofore  kept  many  from  using  it.  Several  methods 

are  now  in  use  whereby  absolute  sterility  can  be  assured,  if  the  technic  is 

carefully  carried  out. 

Catgut  is  obtained  by  twisting  sheep's  gut  into  various  thicknesses  and 
lengths;  it  is  usually  put  up  in  sizes  No.  o  to  4.  The  durability  of  the  strand 

depends  upon  two  factors,  its  size  and  method  of  preparing.  Formalin  gut 

lasts  from  two  to  three  weeks,  but  chromicized  gut  is  more  durable.  Catgut 

may  be  sterilized  by  heating  in  a  dry  oven  or  sterilizer  by  what  is  known  as 

the  Boeckmann  method.  Catgut  is  soaked  in  ether  for  one  week  in  order  to 

remove  the  fat.  The  strands  may  then  be  wrapped  in  paraffin  paper  after 

winding  it  in  rings  or  on  glass  tubes.  These  are  placed  in  an  envelope  and 

sealed  after  which  they  are  sterilized  and  brought  up  to  a  temperature  of 

300°  F.  for  three  hours  on  two  successive  days. 

One  of  the  most  common  methods  used  in  sterilizing  catgut  is  Claudius' s 
method.  The  catgut  is  placed  on  glass  or  metal  tubes,  dropped  in  a  receptacle 

containing  the  following  solution:  One  part  iodin,  one  part  potassium  iodid 

and  100  parts  distilled  water.     Some  claim  that  one  per  cent,  iodin  is  too 



138  ORAL  SURGERY 

Strong  and  makes  the  catgut  brittle.     They  advise  one-half  per  cent,  to  be 
used  instead.     Before  using,  the  catgut  should  be  washed  in  sterile  water. 

Mann  uses  a  similar  method,  using  eleven  per  cent,  iodin  crystals  in  ether. 
After  remaining  in  this  solution  for  one  week,  the  catgut  is  removed  to  a  jar 
containing  absolute  alcohol.  Chromicized  catgut  is  extensively  used  because, 
it  resists  absorption  for  a  considerable  time.  The  longer  it  remains  in  the 
preparing  fluid,  the  harder  it  becomes  and  the  longer  time  it  resists  absorption. 
The  gut  is  soaked  in  ether  or  chloroform  to  dissolve  the  fat,  put  on  reels, 
stretched  tightly  and  immersed  in  the  following  solution:  Chromium  trioxide 

gr.  4,  phenol  (95  per  cent.)  oz.  i,  alcohol  (95  per  cent.)  oz.  20.  It  is  allowed 
to  remain  in  this  solution  for  from  two  to  seven  days  depending  on  the  size 
of  the  catgut  and  number  of  days  it  is  desired  to  have  it  last. 

Formalized  catgut  is  prepared  in  the  same  manner  except  that  it  is  im- 
mersed in  a  solution  of  five  per  cent,  formalin  for  a  period  varying  from  twenty- 

four  to  thirty-sLx  hours.  After  taking  it  out,  it  is  washed  in  sterile  water  and 
boiled  in  water  from  ten  to  twenty  minutes,  being  careful  that  the  gut  does 
not  touch  the  bottom  or  sides  of  the  containing  vessel.  The  strands  are  then 
transferred  to  containers  for  storing.  The  following  solution  is  placed  in 
these:  Biniodid  of  mercury  one  part,  sterile  glycerin  200  parts,  alcohol  (70 
per  cent.)  600  parts. 

Reindeer  tendon  sutures  and  kangaroo  tail  sutures  are  also  used,  espe- 
cially around  large  joints  where  there  is  considerable  tension.  They  can 

be  prepared  in  practically  the  saTne  manner  as  catgut. 
Non-absorbable  Suture  Material. — Silk  and  linen  thread  are  the  most 

frequently  used  non-absorbable  suture  materials.  Various  sizes  of  twisted  or 
braided  silk  are  made  up  into  the  desired  lengths  and  threaded  on  needles  or 

longer  pieces  may  be  wound  on  a  glass  slide.  Halsted^  recommends  glass 
bobbins  on  which  are  wound  two  or  three  yards  of  silk.  He  uses  these  for 

ligating.  The  glass  spools  are  then  placed  in  heavy  glass  test-tubes  and 
sterilized  by  steam.  Black  silk  is  used  in  preference  to  white  because  it  is 
easier  to  see  on  the  bobbin  and  in  the  fresh  or  healed  wound.  He  also  recom- 

mends that  straight  needles  of  various  sizes  and  lengths  be  threaded  in  great 
number  with  silk  corresponding  in  size.  They  are  then  basted  coarsely  in 

rows  into  strips  of  thin  muslin  or  gauze,  folded,  placed  in  envelopes  and  steril- 
ized by  steam.  He  recommends  silk  from  Nos.  AA  to  C.  In  his  experience 

he  has  never  found  it  necessary  to  employ  coarser  silk  than  C.  Some  raise 

the  objection  to  the  use  of  silk  threads,  aside  from  the  non-absorbing  quality, 
that  they  have  a  capillary  action  and  that  bacteria  are  carried  down  along 

the  line  of  suture  from  the  skin.  During  the  twenty-three  years  that  Halsted 
has  used  silk,  suppuration  has  almost  never  occurred.  He  states  that  catgut 
acts  as  a  culture  medium  for  saprophytic  organisms.  The  capillarity  of  silk 
can  be  overcome  by  soaking  it  in  a  solution  of  gutta  percha  (one  part  in  ten  of 

^J.  A.  M.  A.,  p.  1120,  Apr.,  1913. 
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turpentine).  It  is  then  boiled  in  sterile  salt  solution  and  stored  in  an  alco- 
holic solution  of  biniodid  of  mercury  i  to  800. 

Guberaoff  recommends  linen  thread  which  has  been  soaked  in  celloidin. 

He  prepares  it  as  follows :  The  linen  is  boiled  for  an  hour  in  soda  solution 

to  remove  the  fat  and  washed  in  cold  water.  It  is  then  boiled  for  six- 

minutes  and  put  in  absolute  alcohol  for  six  hours.  The  process  is  repeated 

after  which  it  is  dried  by  heat.  The  linen  is  then  wound  on  glass  slides,  spools 

or  bobbins  and  placed  in  30  per  cent,  solution  of  celloidin  with  equal  parts  of 

alcohol  and  ether  for  twenty-four  hours.  The  linen  is  removed,  the  excess 
celloidin  wiped  off  and  the  spools  allowed  to  dry,  after  which  they  are  placed 

in  a  sterile  container  for  storage.  Before  using,  they  should  be  boiled  in  a 
I  to  1000  solution  of  mercury  bichloride. 

Silkworm  gut  is  also  non-absorbable,  but  is  not  very  flexible.  It  is  easily 
sterilized  by  boiling  for  thirty  minutes  which  should  be  done  just  before 

operating. 

Horsehair  is  used  wherever  it  is  desirable  to  make  little  scar,  as  on  the 

face.  It  does  not  allow  of  any  tension,  but  will  approximate  the  skin  very 

closely  and  leave  a  small  hole.  Black  or  brown  hair  from  the  tail  of  a  horse 

is  used.  It  is  sterilized  in  boiling  water  or  by  steam.  I  use  horsehair  ex- 
clusively to  approximate  the  mucous  membrane  in  cleft  palate  work  and  in 

all  plastic  operations  on  the  face,  lips  and  neck. 

Silver  wire  is  used  for  suturing  the  bone  in  cleft  palate  and  other  opera- 
tions on  various  parts  of  the  jDody.  It  is  usually  employed  in  sizes  from  20  to 

22.  It  is  easily  sterilized  by  boiling  for  thirty  minutes  before  using.  It 
seems  to  have  a  beneficial  action  in  the  tissues  and,  as  has  been  shown  in  the 

case  of  silver  foil  it  exerts  an  inhibitory  and  destructive  action  on  bacteria. 

Aluminum  bronze,  copper  and  various  other  metais  have  been  used  for 

the  same  purposes,  but  do  not  have  the  same  beneficial  action  as  the  silver. 

Any  of  the  above  suture  material  may  now  be  obtained  from  various 

manufacturers.  Most  of  them  are  reliable  and  are  put  up  in  small  tubes. 

The  sutures  come  in  various  lengths  and  are  threaded  on  needles  or  not,  as 

one  desires.  This  is  a  convenient  way  of  obtaining  sutures.  The  tube 

should  be  boiled  before  using  and  then  broken  between  sterile  gauze  or 
towels. 

Sterilization  of  Dressings,  Towels,  Gowns,  Gloves  and  Swabs. — While 
boiling  is  an  efiicient  means  of  sterilization,  in  the  case  of  dressings,  towels, 

gloves,  gowns  and  swabs,  it  is  not  a  convenient  method.  The  materials 

would  be  wet,  would  have  to  be  freshly  prepared  and  it  would  be  impossible 

to  carry  them  any  distance.  The  same  thing  applies  to  antiseptic  solutions. 

In  cases  of  emergency,  however,  either  one  of  these  methods  may  be  used  to 

advantage.  Towels  may  be  soaked  in  a  i  to  20  phenol  solution  and  used  in 

septic  operations  with  impunity.  Steam  sterilization  is  by  far  the  best  means 

to  employ  as  the  results  are  very  reliable.  There  are  two  methods  in  use, 

the  low-pressure  and  the  high-pressure  steam  sterilizer.     In  the  former  the 
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temperature  is  raised  to  ioo°  C.  and,  if  large  masses  of  non-conducting  mate- 
rials are  placed  in  this  sterilizer,  the  center  of  the  package  is  not  reached  until 

after  several  hours.  Another  objection  is  that  the  material  is  very  apt  to  be 

wet  when  taken  out.  If  this  is  the  case,  bacteria  can  travel  along  the  moist 

channels  between  the  threads.  High-pressure  steam  sterilization  is  the 
method  most  employed.  All  the  material  is  placed  in  suitable  packages 

and  put  into  the  sterilizer.  The  temperature  is  raised  from  iio°  to  120''  C, 
and  steam  is  forced  into  the  interior  of  any  moderate  sized  package.  The 

air  may  be  exhausted  before  the  steam  is  admitted,  thus  allowing  better  action 

for  the  steam.  The  materials  are  dried  by  passing  dry,  hot  air  through  the 

sterilizer  after  the  steam  has  been  shut  off.  These  sterilizers  are  complicated, 

costly  and  require  experienced  manipulators  in  order  to  obtain  the  best 
results.     Sterilization  should  be  carried  on  for  at  least  two  hours. 



CHAPTER  X 

HEMORRHAGE 

By  the  term  hemorrhage,  we  mean  the  passing  of  blood  from  any  part  of 

the  circulatory  system.  According  to  the  vessel  involved,  hemorrhage  may 

be  classed  as  arterial,  venous  and  capillary. 

When  arterial,  the  blood  spurts  synchronously  with  the  heart's  action. 
It  is  bright  red  in  color  and  comes  from  the  proximal  end  of  the  vessel  more 

profusely  than  from  the  distal.  Arterial  hemorrhage  may  be  primary,  inter- 
mediate or  secondary. 

Primary  hemorrhage  takes  place  at  the  time  of  the  injury  and  tends  to 
become  less  and  cease  after  a  short  time. 

Intermediate  hemorrhage  occurs  within  twenty-four  hours  of  the  time  of 
injury  and  is  due  to  an  incomplete  temporary  arrest  of  the  bleeding. 

Restlessness  of  the  patient,  a  rise  in  blood-pressure,  a  dislodgment  of  the  clot 
from  the  vessel,  slipping  off  the  ligature  and  failure  to  tie  the  distal  end  of 

an  artery  are  the  usual  causes  of  this  form  of  hemorrhage. 

Secondary  hemorrhage  occurs  after  twenty-four  hours  and  is  most  fre- 
quently seen  a  week  or  ten  days  after  the  injury.  It  may  be  due  to  a  lack 

of  repair,  septic  inflammation,  wound  of  the  branch  of  the  artery  below  the 

ligature,  faulty  ligature  or  a  giving  away  of  the  arterial  cicatrix.  The 

resulting  hemorrhage  is  usually  slight  at  first,  but  becomes  greater.  It  may 

stop  for  a  while  and  recur. 

Venous  hemorrhage  flows  in  a  steady  stream,  is  dark  in  color  and  comes 

from  the  distal  end  of  the  vessel,  with  the  exception  of  veins  in  the  neck, 

varicose  veins  and  those  in  which  there  are  no  valves.  Hemorrhage  from 

the  cerebral  sinuses  and  large  veins  of  the  neck  spurts  synchronously  with 

the  pulse  and  the  respiration,  respectively.  In  certain  heart  diseases  venous 

pulse  is  present  and  the  stream  from  the  veins  in  this  condition  is  spurting. 

In  capillary  hemorrhage  there  is  oozing  from  the  wound  surfaces. 

Treatment. — In  arterial  hemorrhage  pressure  should  be  applied  over  the 
proximal  side  of  the  bleeding  wound,  while  in  venous  hemorrhage  it  is  applied 

over  the  distal  side.  Both  ends  of  an  artery  should  be  ligated,  as  bleeding 

may  take  place  from  the  distal  end  through  the  collateral  circulation.  It  is 

necessary  only  to  tie  the  distal  end  of  a  vein,  except  those  of  large  caliber. 

The  hemorrhage  may  be  controlled  in  either  of  these  forms  by  the  application 

of  firm  pressure,  using  sterile  gauze  tightly  packed.  Oozing  from  capillary 

hemorrhage  is  readily  controlled  by  sewing  up  the  wound,  the  application  of 

pressure  or  the  actual  cautery. 

141 
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Blood  Appearing  in  the  Mouth,  Causes. — A  contusion  or  rupture  of  the 
lungs  is  very  frequently  accompanied  by  a  bloody,  frothy  expectoration. 
There  is  a  history  of  injury  or  the  presence  of  a  foreign  body  in  the  lungs. 
The  blood  is  bright  red  in  color  and  frothy,  due  to  the  mixture  with  air.  Its 
reaction  is  either  neutral  or  slightly  alkaline,  and  its  appearance  in  the  mouth 
is  accompanied  by  coughing.  This  is  known  as  hemoptysis.  In  rupture 
of  the  stomach  there  may  be  bloody  vomiting,  although  this  is  by  no  means 
constant.  The  local  abdominal  findings  will  often  clear  the  diagnosis.  After 

instrumentation,  such  as  passing  the  stomach  tube,  there  may  be  a  slight  hemor- 
rhage. Foreign  bodies  in  the  stomach,  such  as  knives,  hairpins,  etc.,  may 

be  the  etiological  factor.  Gunshot  and  stab  wounds  have  caused  bloody 
vomiting.  The  blood  which  is  vomited  is  often  dark  in  color,  due  to  the  action 
of  the  hydrochloric  acid  of  the  stomach,  but  if  the  hemorrhage  is  severe  it 

may  be  bright  red.  The  mixture  is  not  frothy  and  is  usually  acid  in  re- 
action. Its  appearance  in  the  mouth  is  often  accompanied  by  a  sensation 

of  vomiting.  This  is  known  as  hematemesis.  The  same  factors  that  caused 
bleeding  from  the  stomach  and  lungs  may  produce  hemorrhage  from  the 
trachea  or  esophagus.  In  all  four  places,  the  bleeding  may  be  the  result  of 

tumor  formation,  such  as  carcinoma  or  any  other  malignant  tumor,  tuber- 
culosis, blastomycosis,  actinomycosis  and,  in  the  case  of  the  lungs,  pneu- 

monia may  be  the  etiological  factor.  Varices  in  the  stomach  and  esophagus 
often  lead  to  acute  hemorrhage.  The  signs,  symptoms  and  treatment  of 
these  conditions  will  not  be  undertaken  here;  the  reader  is  referred  to  works 
on  general  surgery  and  medicine.  Hematidrosis  is  a  term  used  to  describe 
that  condition  in  which  there  is  a  sweating  of  blood  or  a  fluid  mixed  with 
blood.  The  skin  and  mucous  membrane  are  involved.  It  is  said  to  be 

due  to  the  absence  of  the  normal  quantity  of  fibrin.  This  condition  is 
favored  by  albuminuria  and  chronic  alcoholism.  The  author  has  seen 
three  cases,  two  of  which  were  in  the  same  family. 

Hemorrhage  from  Local  Conditions  in  the  Mouth. — Direct  injury  of  the 
mouth,  such  as  contusions  and  laceration  of  the  tongue  or  pharyngeal  walls, 

may  lead  to  severe  hemorrhage.  The  lingual  artery  can  in  this  way  be  in- 
jured so  severely  as  to  require  ligation.  Post-operative  hemorrhage  is  fre- 

quently seen  after  tonsillectomy,  resection  of  turbinate  bodies  or  the  removal 

of  post-nasal  tumors.  The  extraction  of  a  tooth  is  occasionally  followed 
by  severe  hemorrhage,  sometimes  uncontrollable,  but  usually  it  is  due  to 
some  underlying  factor.  This  may  be  either  a  pathological  condition  of  the 
gums  or  jaw,  or  a  hemophilia.  Certain  blood  diseases  predispose  to  the  latter 
condition  also,  such  as  acute  leukemia  and  pernicious  anemia.  Degenerative 

changes  leading  to  erosion  of  the  blood-vessels,  such  as  appear  in  certain 
tumors,  notably  carcinoma  and  sarcoma,  may  cause  profound  hemorrhages. 
I  saw  such  a  case  recently  where  there  was  an  extensive  carcinomatous 
involvement  of  the  inferior  maxilla.  With  the  extraction  of  a  tooth, 
severe  hemorrhage  followed  which  yielded  to  no  manner  of  treatment  except 



HEMORRHAGE  1 43 

packing  the  tooth  cavity.  As  soon  as  the  packing  was  removed  the  bleeding 

re-appeared.  On  investigation  the  jaw  bone  was  found  to  be  in  an  advanced 
stage  of  degeneration  and  the  blood  was  flowing  into  the  canal  from  the 

opposite  side. 
Ulcerated  processes,  such  as  follow  severe  infections  of  the  mouth,  may 

cause  an  erosion  of  a  vessel  with  subsequent  hemorrhage.  Aneurisms  may 
be  considered  as  primary  degeneration  of  the  vessel  walls.  Here  the  cause 
of  hemorrhage  may  be  pressure  necrosis  or  a  rupture  of  the  aneurismal  sac, 

the  latter  rapidly  leading  to  a  fatal  termination.  Increase  of  blood-pressure, 
as  in  chronic  nephritis,  arterio-sclerosis  and  secondary  hypertension,  may 
cause  hemorrhage  into  the  mouth  as  elsewhere  in  the  body.  The  exciting 

factor  may  be  over- exertion,  excitement,  worry,  coughing  or  any  act  causing 
a  sudden  increase  of  the  blood-pressure,  secondary  to  an  increase  of  intra- 

abdominal or  thoracic  pressure.  Alcoholism,  jaundice,  acute  infections,  such 
as  scarlet  fever,  malaria,  scurvy  and  purpura,  often  lead  to  bleeding  in  the 
mouth.  In  these  conditions,  the  gums  and  palates  are  the  most  frequent 
sites  affected.  Catarrhal  conditions,  due  to  excessive  smoking  or  chewing, 
are  frequently  accompanied  by  slight  hemorrhages  in  the  mouth.  In  women, 
hysteria  and  vicarious  menstruation  must  also  be  considered. 

Symptoms  of  Hemorrhage  into  the  Mouth. — The  general  symptoms  of 
hemorrhage  into  the  mouth  do  not  vary  from  the  symptoms  of  hemorrhage 
from  any  other  portion  of  the  body.  The  local  symptoms,  however,  are 
characterized  by  the  appearance  of  blood.  Depending  upon  the  cause  and 

the  seat  of  the  bleeding,  it  may  be  profuse  or  scanty.  Often  a  slowly  pro- 
gressing pathological  process  causes  a  continual  oozing  and  may  end  in  a 

fatal  anemia.  The  blood  may  be  swallowed  and  changed  by  the  acid  secre- 
tions of  the  stomach  and  then  vomited.  The  findings  in  these  cases  may 

often  be  misleading  and  a  thorough  examination  should  be  made  as  well  as 
an  exact  history  of  the  method  of  obtaining  the  blood  from  the  mouth. 

General  Symptoms  of  Hemorrhage. — The  nature  of  the  constitutional 
symptoms  depends  upon  the  severity  and  duration  of  the  hemorrhage.  A 
sudden,  severe  hemorrhage  will  cause  a  different  reaction  from  a  slow  steady 
bleeding.  In  the  latter,  the  pulse  becomes  rapid,  finally  thready  and  is 

easily  compressible  and  often  dicrotic.  The  blood-pressure  falls,  the  degree 
depending  on  the  amount  of  blood  lost.  The  temperature  is  usually  subnor- 

mal unless  some  infective  process  is  at  work.  In  the  latter  case,  there  is  a 
rapid  fall  of  temperature  with  the  onset  of  the  hemorrhage.  The  respirations 
become  rapid,  shallow  and  feeble,  the  skin  pale,  cold  and  clammy,  the  pupils 
dilated  and  there  may  be  ringing  in  the  ears,  with  headache  and  dizziness. 
Frequently,  there  are  peculiar  convulsive  attacks  or  spasms  of  certain  groups 
of  muscles.  The  patient  is  restless,  tosses  about,  yawns  and  complains  of 

pains  which  are  indefinite.  Nausea  and  vomiting  or  a  diarrhea  may  be  pres- 
ent. As  the  hemorrhage  advances,  syncope  develops  and  death  closes  the 

scene.     When  the  blood  is  lost  slowly,  the  cardinal  sign  is  a  steadily  increasing 
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pallor.     The  blood  picture  of  an  acute  severe  hemorrhage  is  rather  interesting. 

The  alkalinity  is  diminished,  the  specific  gravity  and  coagulability  are  in- 

creased immediately  after  a  severe,  but  non-fatal  hemorrhage.  At  first  the 
red  blood  cells  are  increased,  but  in  about  an  hour  they  fall  below  normal 

due  to  the  absorption  of  fluid  from  the  body  tissues.  With  this  there  is  a 

decrease  in  specific  gravity  and  an  increase  of  the  coagulation  signs.  Leuco- 
cytosis  is  present  and  may  last  for  a  week  or  more.  Long  continued  bleeding 

produces  marked  changes  in  the  red  blood  cells  and  a  drop  in  the  hemoglobin. 

If  the  hemorrhage  is  arrested  before  a  fatal  issue  (it  is  conceded  that  a  loss 

of  one-sixteenth  of  a  body-weight  of  blood  causes  death),  the  patient  passes 
into  a  reactive  state  which  is  characterized  by  drowsiness,  fever  which  may 

reach  loi  to  102°  F.,  thirst  and  extreme  prostration.  Under  proper  treat- 
ment these  symptoms  rarely  last  for  more  than  one  or  two  days.  The  time 

required  to  return  to  normal  depends  upon  the  individual,  the  amount  of 

blood  lost  and,  to  some  extent,  upon  the  causative  factor. 

Diagnosis  of  Hemorrhage. — The  diagnosis  of  an  external  hemorrhage  is 
not  very  difficult,  while  a  concealed  hemorrhage  is  more  of  a  problem.  Hem- 

orrhage has  to  be  differentiated  from  shock,  cerebral  concussion  and  com- 
pression. In  hemorrhage  the  symptoms  are  not  marked  at  first,  but  gradually 

increase.  Pallor,  restlessness,  dyspnea  and  thirst  are  the  premonitory  signs, 

and  are  quite  conspicuous  before  there  is  a  loss  of  consciousness.  The  phys- 
ical signs  vary  with  the  part  involved.  Hemorrhage  into  the  abdomen  is 

accompanied  by  more  or  less  pain,  rigidity  and  distension.  Hemorrhage  into 

the  thorax  presents  the  usual  signs  of  fluid,  pain  and  bloody  sputum.  In 

joint  hemorrhage  there  is  rigidity  and  swelling  which  varies  in  intensity. 

In  shock,  on  the  other  hand,  the  symptoms  are  well  marked  and  severe  at 

the  onset.  There  is  a  history  of  some  injury,  severe  in  character,  which 

causes  the  shock.  The  symptoms  tend  to  improve  with  time  except  in 

fatal  cases.  There  is  unconsciousness,  dilatation  of  the  pupils  and  the 

extremities  are  limp.  In  cerebral  concussion  the  onset  is  sudden,  coma  is 

well  marked  and  there  is  little  circulatory  change.  The  history  of  a  blow  on 

the  head  will  help  in  the  diagnosis.  In  cerebral  compression,  there  is  sudden 

coma;  paralysis  of  one  or  both  halves  of  the  body,  or  both  extremities;  the 

pulse  is  full,  slow  and  of  good  quality;  respiration  stertorous;  the  pupils  may 
be  unequal;  and  the  skin  hot  and  congested. 

Treatment. — There  are  certain  natural  processes  which  tend  to  check 
hemorrhage.  When  a  vessel  is  injured,  the  walls  retract  and  contract.  This 

is  much  more  pronounced  in  the  artery  than  in  the  vein,  due  to  the  elasticity 

of  its  walls.  With  the  contraction  of  the  vessel  wall  there  is  an  infolding  of 

the  intima  which  decreases  the  size  of  the  orifice.  In  veins  the  process  is  not 

nearly  so  marked  and,  consequently,  venous  hemorrhage  may  be  more  serious. 

With  the  infolding  of  the  vessel  wall  a  clot  appears  in  and  about  the  orifice. 

The  formation  of  this  clot  is  enhanced  by  the  rough  surface  of  the  vessel  wall 

about  the  site  of  injury  and  by  the  secondary  increase  in  the  coagulability  of 
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the  blood.  The  reduction  of  the  blood-pressure  due  to  the  loss  of  blood 
further  favors  the  preservation  of  the  clot.  Owing  to  activity  on  the  part 

of  the  patient  or  over  stimulation,  which  causes  a  sudden  rise  in  the  blood- 

pressure,  this  new  formed  blood-clot  may  be  dislodged  thus  renewing  the 
hemorrhage.  This  fact  should  be  borne  in  mind  in  the  treatment  of  hemor- 

rhage. If  the  clot  is  allowed  to  remain  in  position,  secondary  changes  take 

place  with  a  slow  absorption  of  its  elements  and  the  production  of  a  small 
amount  of  fibrous  tissue. 

The  treatment  may  be  divided  into  local  and  constitutional.  Under  the 

former  will  be  considered  all  means  tending  toward  local  hemostasis.  This 

may  be  divided  into  general  and  specific  treatment  of  certain  forms  of 

hemorrhage  confronting  the  oral  surgeon. 

I.  The  Production  of  Retraction  and  Contraction  of  the  Vessel  Wall.^ 

Heat,  in  the  form  of  hot  compresses,  is  a  very  eihcient  way  of  controlling 

Fig.  41. — ^Thermo-cautery  with  several  styles  of  heating  elements. 

hemorrhage  from  an  oozing  surface.  The  compress  must  be  hot,  145°  F., 
as  warm  applications  favor  relaxation  and  may  increase  the  bleeding.  The 

thermo-cautery  (Fig.  41)  maybe  used  simply  to  sear  a  surface,  as  in  the  control 
of  hemorrhage  from  a  degenerating  carcinoma.  The  tip  of  the  cautery  should 

be  cherry  red,  too  much  heat  causing  a  sloughing  of  tissue.  Iced  sterile  water 

packs  may  be  used,  but,  due  to  the  difficulty  in  procuring  these,  this  mode  of 

treatment  is  rarely  employed.  The  ice  bag  can  be  utilized  with  benefit  in 
cases  of  concealed  hemorrhage. 

Drugs. — Locally,  drugs  such  as  tannic  acid,  alum,  ferric  chloride,  copper 
and  zinc  salts  are  used  only  occasionally.  Care  must  be  exercised  in  the 

latter  to  prevent  poisoning.  Extracts  from  the  suprarenal  gland  are  used 

with  good  results  in  bleeding  from  serous  and  mucous  membrane  surfaces 
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and  in  the  prevention  of  hemorrhage  during  an  operation,  the  preparation 

having  been  applied  previously.  A  i-iooo  solution  of  adrenalin  is  frequently 
employed.     It  is  applied  directly  to  the  bleeding  surface. 

2.  Increasing  the  Coagulability  of  the  Blood. — The  calcium  salts  have  long 
been  used  to  hasten  the  coagulation  of  blood.  .Calcium  chloride  or  calcium 
lactate,  given  in  ten  to  fifteen  grain  doses  three  or  four  times  a  day,  often 
has  a  decided  effect.  This  drug  can  also  be  used  with  benefit  when  given 

over  a  period  of  time  to  '  bleeders '  before  an  operation.  It  was  thought  for 
some  time  that,  although  these  salts  increase  the  coagulability  of  the  blood, 

they  at  the  same  time  raised  the  blood-pressure.  The  latter,  if  true,  is  so 
slight  that  for  all  practical  purpose  it  may  be  ignored.  Gelatin  has  long  been 
used  for  increasing  the  coagulability  of  the  blood,  but  there  still  remains  a 
question  as  to  its  absolute  value.  Within  the  past  few  years  serums  have 
been  used  with  marked  results,  in  some  cases.  Human  serum  is  best  although, 
in  its  absence,  animal  serum  may  be  used.  The  technic  is  simple.  If  the 
serum  is  to  be  taken  from  a  human  being,  an  arm  is  cleansed  with  soap, 
water  and  alcohol.  A  tourniquet  is  placed  about  the  upper  arm  and  one 
of  the  large  veins  is  selected.     The  instrument  used  may  be  of  a  simple 

CHAMBER  FOR  BLOOD 

CO  TTON    TO  PREVENT  CONTA  MINA  7 ION  OF  BL  OOD 

MOUTH   PIECE 

Fig.  42. — Apparatus  for  collecting  blood. 

design,  a  glass  tubing  with  a  good  sized  bulb  blown  in  the  center.  To  one 
side  of  this  a  smaller  bulb  is  blown  and  to  this  end  is  attached  a  piece  of  rubber 
tubing.  To  the  other  side  of  the  large  bulb  is  attached,  by  means  of  rubber 
tubing,  a  hollow  needle  of  fair  size  bore  (Fig.  42). 

The  needle  is  inserted  into  the  lumen  of  the  distended  vein  and,  by  mouth 
suction,  the  blood  is  withdrawn  into  the  large  bulb.  About  100  to  150  cc. 
of  blood  may  be  taken  in  this  way.  The  blood  can  either  be  immediately 
centrifuged  or  placed  in  a  sterile  flask  and  set  in  a  refrigerator  allowing  the 
clot  to  separate.  The  serum  is  then  ready  for  use.  Depending  upon  the 
age  of  the  patient,  20  to  50  cc.  of  the  serum  can  be  given  intravenously  or 

subcutaneously  every  three  or  four  hours  until  the  desired  results  are  pro- 
cured. When  the  serum  is  taken  from  an  animal,  a  rabbit  is  usually  chosen. 

The  animal  is  anesthetized,  the  abdomen  opened,  a  trocar  inserted  into  the 
abdominal  aorta  and  the  blood  allowed  to  flow  into  a  sterile  flask.  More 

caution  should  be  exercised  when  using  animal  serum  as  the  reaction  in 
some  cases  is  undesirable. 
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3.  Closing  the  Lumen  of  the  Vessel. — When  applied  to  an  oozing  surface, 
hot  compresses  are  very  eificient  for  controUing  the  bleeding.  The  mech- 

anism combines  the  effect  of  heat  which  causes  a  retraction  of  the  vessel  wall 

and  the  direct  pressure  which  produces  a  closure  of  the  lumen.  Direct  pressure 

over  a  bleeding  point  may  permanently  check  the  bleeding,  but  it  is  usually 

employed  only  until  the  vessel  can  be  ligated.  Here  may  be  mentioned 

the  gauze  pack.  It  is  a  very  efficient  means  of  controlling  bleeding  from 

small  arteries  and  from  veins,  especially  in  cavities.  The  strips  of  gauze 

are  carried  firmly  against  the  bleeding  surface  and  allowed  to  remain  from 

twenty-four  to  forty-eight  hours,  depending  on  the  severity  of  the  bleeding. 

The  packs  should  be  removed  very  cautiously  to  prevent  secondary  hemor- 
rhage. It  is  often  advantageous  to  impregnate  the  gauze  with  vaseline 

as  this  prevents  it  from  clinging  to  the  parts. 

Fig.  43. 
Fig.  44. 

Frequently  a  small  vessel  can  be  twisted  with  a  hemostat  (Fig.  43),  thus 

avoiding  the  use  of  a  ligature.  This  is  especially  applicable  in  certain  parts 
where  a  knot  is  undesirable.  Torsion  causes  a  tearing  and  infolding  of  the 

inner  coats,  thus  obstructing  the  lumen  of  the  vessel.  Torsion  should  never  be 

used  when  dealing  with  large  vessels  as  frequently,  during  the  awakening  of 

the  patient,  when  he  tosses  about  or  vomits,  hemorrhage  is  renewed  and  may 

be  the  source  of  great  annoyance  and  danger.  Simply  crushing  the  ends  of 

a  vessel,  as  by  f  orcipressure,  will  suffice  in  dealing  with  small  vessels.  Ligation 

may  be  done  at  the  site  of  bleeding  or  at  a  distal  point.  The  usual  method 

is  to  grasp  the  bleeding  point  with  a  hemostat,  pass  a  fine  piece  of  cat- 
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gut  or  silk  about  it  and  tie  (Fig.  44).  In  some  instances  it  becomes  nec- 
essary to  transfix  the  tissue  in  order  to  prevent  the  possibility  of  the 

ligature  slipping  (Fig.  45).  The  subject  of  ligation  of  certairi  vessels  will 
be  discussed  more  in  detail  later  on. 

Angiorrhaphy. — Occasionally  when  a  large  vessel  is  injured,  it  is  possible 
to  repair  the  wall  with  a  fine  needle  and  silk.  The  sutures  must  be  so  placed 

as  not  to  penetrate  the  wall,  thus  preventing  a  rough  surface  in  the  lumen 

of  the  vessel.  If  parts  of  the  intima  are  allowed  to  project  into  the  lumen, 

a  thrombus  will  form,  thus  obstructing  the  vessel.  In  repairing  large  veins, 

the  bleeding  point  can  at  times  be  seized  with  a  fine  hemostat  and  a  ligature 

placed  about  it. 

Blood-vessel  Anastomosis. — In  some  instances,  either  accidentally  or  in 
the  course  of  an  operation,  a  large  vessel  may  be  completely  severed.  It 

may  be  necessary  to  preserve  life  or,  at  least,  highly  important  to  a  certain 

organ  that  the  vessel  in  question  should  be  intact.     This  has  led  to  the  at- 

FiG.  45. 

tempt  to  reunite  blood-vessels.  The  study  of  transplantation  of  organs  and 
tissues  has  further  stimulated  the  progress  of  this  interesting  and  delicate 

phase  of  modern  surgery. 

At  present  there  are  two  methods  of  accomplishing  this  operation.  The 

method  as  perfected  by  Carrel  is  a  simple  suture,  much  the  same  as  is  now 

done  in  an  end-to-end  anastomosis  of  the  bowel  (Fig.  46).  A  Crile  clamp 
is  placed  on  either  end  of  the  vessel.  The  sheath  of  the  vessel  is  stripped 

back  and  the  lumen  is  washed  out  with  warm  physiological  salt  solution. 

The  ends  are  approximated  by  three  guide  sutures,  using  very  fine  needles  and 

fine  silk  which  has  been  impregnated  with  sterile  vaseline.  These  guide 

sutures  are  placed  equidistant  and  pass  through  all  the  layers  of  the  vessel. 

Two  of  these  guides  are  held  taut,  forming  one  side  of  a  triangle.  A  run- 
ning suture  is  now  passed  through  all  the  layers  of  the  vessel,  everting  the 

edges,  thus  bringing  intima  to  intima.     The  stitches  are  placed  about  one 
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millimeter  apart.     The  suture  is  thus  continued  around  the  vessel  (Figs.  47 
and  48).     A  snug  pack  is  placed  about  the  point  of  union  and  the  distal 

Fig.  46. — (Carrel.) 

clamp  removed  first,  then  the  proximal  clamp  is  removed  cautiously,  not 

allowing  the  blood-stream  to  suddenly  strike  the  point  of  union.     Accessory 

Fig.  47. — (Carrel.) 

sutures  may  be  taken  at  bleeding  points.     Simple  oozing  is  checked  by  a 
compress.     The  sheath  is  now  sutured  over  the  suture  line. 

The   Lespinasse    magnesium  ring    (Fig.  49)  is    an  ingenious  device  to 
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facilitate  the  anastomosis  of  the  vessels.  It  consists  of  an  absorbable  mag- 
nesium compound,  the  caliber  depending  on  the  size  of  the  vessel  to  be  anas- 

tomosed. In  the  rim  of  the  ring  are  eight  perforations  through  which  the 
sutures  are  inserted.     The  vessel  is  pjepared  in  the  same  way  as  when  doing 

. — (Carrel.) 

the  simple  suture.  The  ring  is  slipped  over  the  end  of  the  vessel  and  sutured 
to  the  vessel  wall  by  passing  silk  sutures,  which  have  been  impregnated  with 

vaseline,  through  alternating  opening  in  the  rim  of  the  ring,  causing  an  ever- 
sion  of  the  wall  of  the  vessel.     The  other  ring  is  placed  on  the  opposite  side 

Fig.  49. — Magnesium  rings  used  in  blood-vessel  suturing.     (Lespinasse,  J.  A.  M.  A.) 

in  the  same  manner.  The  two  rings  are  then  approximated  and  the  sutures 

placed,  beginning  on  the  outside  passing,  through  an  opening  not  used,  picking 
up  the  vessel  wall  on  either  side  and  out  on  the  opposite^side.  Then  the 
suture  is  carried  through  again  in  one  of  the  adjoining  openings  previously 
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used  to  fasten  the  ring,  thus  forming  a  mattress  suture.  This  suture  is  not 

tied,  but  left  loose.  The  remaining  three  sutures  are  placed  in  a  similar  man- 
ner and,  while  the  rings  are  held  firmly  together  with  a  small  hemostat,  the 

sutures  are  tied.  If  the  technic  is  perfect,  the  sutures  should  be  completely 
covered  and  intima  closely  brought  to  intima.  There  should  be  no  leakage 
whatever.  The  clamps  are  removed  as  in  the  other  method.  The  technic 
is  simple  and  when  once  mastered  should  be  done  rapidly.  These  magnesium 
rings  are  absorbed  in  four  to  six  weeks,  leaving  a  perfect  vessel. 

Constitutional  Treatment. — The  patient  should  be  put  to  complete  rest; 
this  often  requires  morphin  hypodermically.  When  collapse  threatens,  the 
foot  of  the  bed  should  be  raised  and  external  heat  applied.  Stimulants  should 
be  used  with  discretion.  The  administration  of  cardiac  stimulants  may  raise 

the  blood-pressure  sufficiently  to  dislodge  a  clot  and  renew  the  hemorrhage. 
Only  after  the  bleeding  has  been  permanently  arrested  should  they  be  given. 
Ether  or  camphorated  oil  given  hypodermically  are  very  prompt  in  their 
action.  Musk  is  probably  the  most  rapidly  diffusible  stimulant  we  have. 

Strychnia  gr.  1/30  hypodermically  has  a  time  honored  place.  Such  drugs 

as  aromatic  spirits  of  ammonia  5ij>  strophanthin  30TIJ,  digilin  xsm,  adren- 

alin chloride  solution  (1-500)  5  to  iottj  given  intravenously  have  a  decided 
effect  on  the  blood-pressure.  Black  coffee,  whiskey  or  brandy  per  rectum 
are  frequently  used. 

The  fall  in  blood-pressure  and  cardiac  failure  are  due  to  the  loss  of  fluids 
from  the  vascular  system,  consequently  a  method  to  replace  them  will  be  of 

vital  importance  to  the  patient's  recovery.  This  is  brought  about  in  two 
ways,  the  administration  of  physiological  salt  solution  or  of  blood. 

Transfusion. — At  one  time  transfusion  was  practised  quite  extensively, 
but  numerous  accidents  caused  by  defective  technic  and  an  improper  under- 

standing of  the  process  of  blood  changes  and  serum  reactions  led  to  its  aban- 
donment. Several  years  ago  it  was  again  taken  up.  Such  observers  as  Crile 

and  Carrel  have  given  it  a  thorough  study  and  are  now  able  to  accomplish 
much  by  its  use.  As  a  rule,  transfusion  is  resorted  to  only  in  extreme  cases, 

where  the  patient's  circulation  is  depleted  and  where  the  hemoglobin  is  very 
low.  It  is  especially  applicable  in  hemorrhagica  neonatorum.  The  donor 
should  be  of  sound  health,  care  being  taken  that  he  is  not  suffering  from 

latent  syphilis,  and  should  be  a  near  blood  relation.  Thus  in  the  infant,  the 
father  should  be  chosen.  When  the  donor  is  not  a  blood  relation  care  must 

be  exercised  or,  better  still,  the  blood  reaction  should  be  studied  before  trans- 
fusion is  attempted. 

The  simplest  technic  in  this  instance  seems  to  be  the  best.  The  radial 
artery  of  the  donor  is  dissected  out  at  the  wrist.  This  may  be  done  under  gas 
anesthesia;  cocain  or  quinin  and  urea  hydrochloride  may  be  used.  Then, 

depending  on  the  age  of  the  recipient,  the  vein  is  chosen.  In  an  adult  recipi- 
ent one  of  the  veins  of  the  arm  will  answer.  In  an  infant  the  long  saphenous 

or  even  the  femoral  vein  may  be  used.     Lespinasse  has  shown  that  the  fem- 
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oral  may  be  used  in  this  manner  and  after  its  ligation,  although  the  leg  be- 
comes edematous,  it  will  return  to  normal.  The  vein  is  dissected  out  and  a 

Crile  clamp  placed  distal  to  the  point  of  entrance.  In  preparing  the  artery, 

Crile  places  a  clamp  on  the  artery  after  dissecting  out  about  two  inches. 

Then  he  uses  a  canula  through  which  he  slips  the  artery  and  turns  a  cuff  back 

over  the  end  of  the  canula  and  fastens  it  with  a  ligature.  He  then  slips  the 

vein  over  the  canula  covered  by  the  artery  and  ties  firmly.  The  blood  is  al- 
lowed to  flow  by  removing  the  clamp  on  the  vein  first  and  then  the  one  on 

the  artery.  Carrel  does  an  anastomosis  of  the  artery  to  the  vein.  Lespinasse 

at  times  uses  his  magnesium  ring.  Depending  on  conditions  and  the  age  of 

the  patient,  the  blood  is  allowed  to  flow  from  fifteen  to  thirty-five  minutes  or 

until  the  mucous  membranes  become  pink.  The  heart's  action  should  be 
watched  during  the  process  of  transfusion  to  prevent  a  possible  acute  dilata- 

tion. When  the  transfusion  is  to  be  concluded,  the  vessels  are  tied  and  the 

connection  is  severed.  The  skin  wound  is  closed  in  the  ordinary  way.  It  has 

been  proven  that  blood  introduced  in  this  manner  will  not  only  supply 

oxygen  carrying  elements  to  the  patient,  but  will  increase  the  coagulability 

of  his  blood  and  at  times  hemorrhage  will  promptly  cease.  This  is  especially 

true  of  hemorrhage  of  the  new-born. 

THE  CONTROL  OF  SEVERE  TYPES  OF  SPECIFIC  HEMORRHAGES 

Tongue. — In  case  of  severe  hemorrhage  from  the  tongue,  seen  in  exten- 
sive injury  or  sloughing  tumors,  it  often  becomes  necessary  to  resort  to  drastic 

measures.  If  ordinary  methods  fail,  one  may  pass  a  suture  through  the 

base  of  the  tongue  on  the  side  of  the  bleeding.  The  suture  must  not  be  drawn 

too  tight  as  in  that  instance  all  the  blood  supply  is  occluded  and  necrosis  may 

follow.     When  this  method  fails,  ligate  either  one  or  both  lingual  arteries. 

Tonsil. — Only  occasionally  do  we  find  a  severe  prolonged'  hemorrhage 
after  tonsillectomy.  This  can  usually  be  checked  by  applying  a  tonsil- 
hemostat  and  leaving  it  in  position  from  six  to  twelve  hours.  If  applied 

too  tightly  and  left  too  long,  necrosis  may  follow.  At  times  the  bleeding 

vessel  may  be  crushed  between  the  blades  of  an  artery  forceps  or  ligated  by 

passing  a  suture  through  the  post-tonsillar  tissue.  When  ordinary  methods 
fail  the  carotid  artery  must  be  ligated. 

Jaw. — (See  resection  of  jaw.)  After  the  extraction  of  a  tooth,  one  oc- 
casionally encounters  a  prolonged  hemorrhage.  The  cavity  must  be  plugged 

with  cotton  saturated  with  a  solution  of  adrenalin  chloride  1-10,000  or  with 
tannic  acid  and  glycerin,  ten  grains  to  one  ounce.  If  this  fails,  plug  the 

cavity  tightly  with  cotton  and  place  a  cap  of  gutta  percha  over  it.  Produce 

firm  occlusion  with  the  opposite  tooth  by  closing  the  mouth  tightly.  A 

bandage  may  be  necessary  to  accomplish  this.  The  occlusion  should  be 

maintained  for  several  hours  and  the  plug  may  be  left  in  position  forty-eight 
hours  or  even  longer.     (See  chapter  on  extraction  of  teeth.)     If  hemorrhage 
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follows  the  extraction  of  a  tooth  adjoining  one  which  remains  firmly  in 

its  socket,  a  very  efficient  means  of  making  pressure  may  be  employed  by 

the  use  of  the  rubber  dam  clamp  (Fig.  50).  With  the  tooth  socket  plugged 
firmly  with  cotton  saturated  with  adrenalin  solution,  i  to  10,000,  or  with 

subsulphate  of  iron  or  other  styptic,  a  piece  of  gutta  percha  may  then  be 

warmed  and  forced  down  upon  the  cotton,  after  which  the  rubber  dam  clamp, 
adjusted  to  the  tooth  adjoining,  will  crowd  the  gutta  percha  firmly  down 

upon  the  cotton  and  thus  arrest  the  hemorrhage.  In  case  hemorrhage 

occurs  from  a  tooth  socket,  on  both  sides  of  which  a  tooth  remains,  the  plug 
may  be  retained  by  the  adjustment  of  a  ligature  to  the  adjacent  teeth.  The 

ligature  is  then  tied  with  the  knot  on  top  of  the  cotton  plug  thus  holding  it  in 

position.  Another  method,  first  suggested  by  Dr.  Edward  L.  Cornell,  is  that 

of  sewing  the  gum  tissue  over  the  cotton  plug,  thus  holding  it  firmly  in  place. 

After  sufiicient  time  has  elasped  for  the  hemorrhage  to  have  become  arrested 

permanently,  the  sutures  or  ligatures  can  be  removed  and 

the  plug  taken  out. 

Hemorrhage  from  vessels  passing  through  any  of  the  fol- 
lowing foramina,  mental,  anterior  and  posterior  palatine  and 

infra-orbital,  may  be  controlled  by  plugging  them  with  an 
orange  stick  and  cutting  it  off  close  to  the  tissues.  After  a 

couple  of  days  it  may  be  removed  safely.  **^    8 
Occasionally   with   caries   of   the   jaw,  a   rather  profuse      ̂ \^:  5o- ■^  ,  .         Rubber  dam 

hemorrhage  will  occur  from  the  medulla  of  the  bone.     This  damp. 

may  require  an  incision  under  anesthesia  and  plugging  the 

canal  with  a  sterile  wooden  plug  or  with  wax.     In  extreme  cases  ligate 

the  internal  carotid  artery.     (For  ligation  of  special  vessels  see  resection 

of  jaw.) 

Hemophilia. — Hemophilia  is  a  hereditary  disease  which  is  characterized 
by  a  tendency  to  spontaneous  hemorrhages  or  very  profuse  bleeding  from 

wounds.  It  is  peculiar  to  the  male  sex,  but  it  is  transmitted  by  females. 

Little  is  known  of  the  pathology  of  the  condition.  Some  consider  it  due  to  a 
deficient  formation  of  fibrin  ferment  in  the  vessel  walls.  Others,  that  it  is  due 

to  some  histological  change  in  the  walls  of  the  small  vessels.  In  people  with 

neurophiUa,  trivial  wounds  are  accompanied  by  a  steady  and  persistent  oozing. 

In  the  extraction  of  teeth,  the  bleeding  may  be  steady  and  of  such  an  amount 

as  to  end  fatally.  The  steady  bleeding  may  be  the  first  thing  which  calls 

attention  to  the  hemophilic  condition.  Slight  trauma  which  is  unnoticed  fre- 
quently leads  to  petechial  hemorrhages  in  various  surfaces,  such  as  the  skin, 

mucous  membrane  and  joints.  The  mortality  in  these  patients  is  high;  over 

50  per  cent,  die  before  they  are  eight  years  old.  The  treatment  of  this  condi- 
tion surgically  is  not  very  gratifying.  It  is  essential  to  avoid  operating  these 

subjects  because  both  stitching  and  cautery  are  useless,  as  bleeding  takes 

place  from  stitch  holes  and  the  cauterized  surface.  Efforts  should  be  made 

to  raise  the  coagulability  of  the  blood  by  giving  calcium  chloride  30  to  60 
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gr.  doses,  injecting  blood-serum,  such  as  fresh  horse  serum  20  to  40  cc, 
injecting  gelatin  subcutaneously  and  by  the  use  of  ovarian  and  thyroid  ex- 

tract. Normal  blood  may  be  applied  on  a  dressing  to  the  wound  surface, 
or  adrenalin  and  ergotinin  may  be  injected  locally. 

Shock. — The  meaning  of  the  term  shock  has  undergone  several  changes  in 
the  past  few  years.  At  present,  shock  may  be  defined  as  the  state  of  de- 

pressed vitality.  Howell  defines  it  as  follows:  "  Shock  is  characterized  by  a 
long  continued,  low  arterial  pressure  due  to  partial  or  complete  loss  of  activity 

of  the  vaso-constrictor  centers  and  by  a  rapid,  feeble  heart  beat  (cardiac 
shock)  due,  in  part  at  least,  to  a  partial  or  complete  loss  of  activity  of  the 

cardio-inhibitory  centers." 
Predisposing  Causes. — Infants  under  one  week  rarely  suffer  from  shock 

because  the  peripheral  nervous  system  is  not  functionating.  The  tendency 
to  shock  increases  rapidly  as  time  passes  so  that  older  children  may 
suffer  greatly.  (See  page  609.)  Old  people  are  more  sensitive  than  middle 
aged.  Men  are  more  susceptible  than  women.  The  highly  civilized  races 
suffer  more  than  the  barbarous.  Orientals  and  negroes  suffer  comparatively 

little.  People  who  are  nervous  and  highly  cultured  are  subject  to  this  condi- 
tion more  than  those  who  are  phlegmatic  and  dull.  Shock  is  more  apt  to 

come  on  in  the  small  hours  of  the  morning  than  later  in  the  day.  Cachectic 
conditions,  due  to  malignancy,  anemia  and  toxic  conditions  due  to  septic 
infection,  render  the  individual  more  liable  to  shock. 

Exciting  Causes. — There  seems  to  be  no  question,  but  that  impulses  pro- 
ducing shock  are  sensory.  These  are  carried  to  their  higher  centers  by  the 

afferent  nerves.  In  other  words,  shock  is  an  over-stimulation  followed  by  ex- 
haustion of  the  sensory  centers.  Operators  have  observed  that  shock  is  prone 

to  follow  an  operation  involving  large  nerve  trunks  or  where  large  surfaces  are 
injured,  thus  causing  severe  disturbances  to  many  small  nerve  filaments. 
Crile,  Murphy  and  others  find  that  they  eliminate  shock  to  a  considerable 

degree  by  first  blocking  the  nerves  with  cocaine,  novacaine  or  Schleisch's 
solution.  In  this  way  the  sensory  pathway  from  the  operative  area  to  the 
brain  is  obstructed.  The  degree  of  shock  is  proportional  to  the  number, 
duration  and  intensity  of  the  stimuli.  Rough  injuries  and  tearing  or  crushing 
of  tissues  cause  more  shock  than  clean  cut  wounds.  The  closer  the  injury  to 
the  nerve  centers,  the  greater  the  shock.  The  degree  of  shock  depends  to 
some  extent  on  other  contributory  factors,  such  as  hemorrhage,  subnormal 
temperature  and  exposure  of  the  viscera.  Psychical  causes,  in  conjunction 
with  injuries  or  the  fear  of  operation,  will  often  add  to  shock.  Psychical 
causes,  acting  alone,  however,  rarely  cause  shock,  but  do  produce  syncope. 
Toxic  and  chemical  agents,  when  acting  suddenly,  result  in  shock;  when  acting 
slowly,  usually  end  in  collapse.  Thermal  agents,  such  as  heat,  often  cause 

death  from  shock,  especially  when  extensive  areas  of  skin  are  affected — for 
instance,  about  one-third  of  the  total  area,  and  when  a  burn  is  of  the  first 
or  second  degree,  thus  involving  many  nerve  filaments.     Anesthesia,  if  pro- 
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longed  or  pushed  to  an  extreme  degree,  has  a  tendency  to  cause  shock. 
All  surgical  operations  involving  the  abdominal  organs  may  produce  this 
condition. 

Symptoms  of  Shock. — The  onset  varies  from  immediately  after  the 
stimulus  is  applied  to  an  hour  or  even  six  hours  later.  The  skin  becomes 

pale,  cold  and  clammy;  the  pulse  rapid  and  easily  compressible;  the  blood- 
pressure  rapidly  falls  and  may  reach  40  to  50  mm.  Normally,  the  blood- 
pressure  is  120  to  140  mm.,  and  any  operative  work  commonly  lowers  it  be- 

low 100  mm.  Anything  below  80  mm.  indicates  danger  and  the  onset  of 
shock.  The  respiration  is  quick,  sighing  and  irregular,  the  depth  is  less, 
but  the  interval  is  longer.  The  mentality  may  be  perfectly  clear  although 

the  patient  lies  in  a  semi-comatose  condition.  The  pupils  are  dilated  and 
speech  slow,  hesitating  and  low.  The  eyes  are  lusterless  and  eyeballs  sunk 
deeply  in  their  sockets.  The  tongue  and  lips  are  dry  and  the  jaw  drooping. 
The  glandular  secretions  are  diminished  with  the  exception  of  sweat.  The 

temperature  is  subnormal,  falling  as  low  as  96°  or  97°  F.,  owing  to  the  dilated 
condition  of  the  peripheral  blood-vessels  and  the  excessive  sweat.  There  may 
be  a  relaxation  of  the  sphincter  muscle  of  the  rectum,  leading  to  involuntary 
evacuation.  The  muscles  are  relaxed  and  toneless  and  the  reflexes  are  dimin- 

ished. Delirium  may  accompany  this  condition.  If  hemorrhage  causes 
shock,  we  have  the  added  symptoms  of  hemorrhage  per  se.  In  the  recovery 

from  shock,  the  blood-pressure  rises  slowly;  pulse  and  respiration  become 
slower  and  more  regular;  vomiting  occurs  with  the  return  of  consciousness; 
and  the  temperature  rises  to  normal  or  above. 

Diagnosis  of  Shock. — When  a  patient  is  found  in  the  state  described  as 
shock,  one  must  never  overlook  the  probability  of  approaching  coma  from 
some  other  cause,  such  as  chronic  nephritis,  diabetes,  cerebral  hemorrhage  or 
drug  poisoning.  Hemorrhage  is  probably  most  frequently  confused  with  this 
condition  and,  when  long  continued  and  severe,  will  lead  to  a  symptomatology 
similar  to  shock.  Restlessness  and  thirst  are  prominent  signs.  Dyspnea  is 
marked  and  the  mental  condition  is  less  affected.  The  surface  of  the  body  is 
blanched  and  the  character  of  the  pulse  different.  In  concussion  of  the 
brain,  the  mentality  is  affected  first  and  there  is  loss  of  memory  of  the 
accident  and  the  events  which  immediately  follow.  The  vomiting,  which 

occurs  frequently  in  patients  recovering  from  an  anesthetic,  may  simulate 
shock,  owing  to  the  fact  that  the  skin  is  blanched  and  the  pulse  weaker. 
Frequently,  however,  it  is  only  distinguished  from  shock  by  the  progress  of 

the  patient's  condition. 
Treatment  of  Shock.— Prophylactic  treatment  plays  an  important  role  in 

the  prevention  of  shock.  People  nervously  inclined  should  undergo  a  period 

of  rest  and  obtain  a  good  night's  sleep  before  operation.  The  administra- 
tion of  morphin,  one-eighth  or  one-fourth  gr.,  before  operation,  seems  to 

have  a  tendency  to  diminish  the  sensibility  of  the  nerve  centers.  Perfect 
hemostasis  lessens  the  possibiHty  of  shock.     The  patient  should  be  protected 
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from  cold  and  exposure  by  operating  in  a  well  ventilated,  warm  room.  The 

majority  of  operating  rooms  are  a  menace  to  the  life  of  an  anesthetized 

patient.  They  are  kept  too  hot,  all  doors  and  windows  closed  and  six  or 

more  people  constantly  present.  The  patient  is  smothered  with  an  ether 

mask  and  frequently  the  respiratory  organs  are  hampered  by  placing  the 

patient's  arm  over  the  chest,  etc.  Can  one  wonder  that  patients  collapse 

on  the  table  after  an  hour's  manipulation  on  some  vital  organ?  The  mis- 
take is  often  made  of  taking  patients  out  of  a  warm  operating  room  down  a 

cold,  draughty  corridor,  without  sufficient  protection.  This  should  be  strictly 

avoided.  Patients  who  leave  the  operating  table  with  a  low  blood-pressure 
should  be  placed  in  the  Trendelenburg  position,  firm  bandages  applied  to 

the  extremities,  or  encased  in  a  Crile  inflatable  rubber  suit. 

Active  Treatment. — It  occasionally  becomes  necessary,  during  a  long  and 
tedious  operation,  to  suspend  work  on  account  of  approaching  shock.  The 

danger  mark  is  usually  quite  apparent,  the  blood  becoming  purplish  in  color, 

the  pulse  rapid,  the  skin  moist,  cold  and  clammy.  The  respiration  is  rapid, 

shallow  and  irregular,  pupils  widely  dilated  and  the  blood-pressure  low. 
Heroic  treatment  is  necessary  in  many  cases.  The  head  of  the  patient  should 

be  lowered  and  artificial  heat  applied  to  the  body.  The  limbs  should  be  band- 

aged or  Crile's  pneumatic  suit  applied.  Morphin  in  repeated  small  doses, 
one- tenth  gr.  hypodermically,  seems  to  give  the  best  results  and  to  be  the 
only  drug  that  has  any  decided  action  in  severe  cases  of  shock.  It  may  be 

combined  with  atropin.  Adrenalin  should  be  administered  intravenously, 

as  it  has  the  power  of  increasing  the  blood-pressure  by  acting  as  a  vasomotor 
constrictor.  Crile  advises  that  this  drug  be  given  in  doses  of  10  drops  of  a 

i-iooo  solution  in  1000  cc.  of  normal  salt  solution.  When  respiration  has  be- 
come labored  or  practically  ceased,  artificial  respiration  should  be  instituted. 

Heart  stimulants  should  not  be  used  early  in  shock,  as  the  heart  is  pumping 

an  insufficient  quantity  of  blood.  When  the  patient  reacts,  moderate  doses 

of  digitalis  are  advantageous.  Direct  blood  transfusion  in  this  condition  is  a 

subject  that  is  still  open.  It  may  increase  the  blood-pressure  of  the  recipient 

and,  if  it  does  this,  it  is  to  be  recommended.  The  results  obtained  by  differ- 
ent observers  are  contradictory.  The  administration  of  aromatic  spirits  of 

ammonia  is  nearly  always  followed  by  gratifying  reaction. 

In  conclusion,  I  wish  to  emphasize  the  fact  that  patients  in  profound  shock 

should  have  heroic  and  persistent  treatment.  I  once  saw  a  man,  following 

a  thigh  amputation,  awaken  from  the  anesthetic  and  then  almost  immediately 

go  into  profound  shock.  I  was  unable  to  hear  the  heart's  action  with  a  stetho- 
scope placed  over  the  precordium.  His  respirations  were  invisible  and,  so  far 

as  his  physical  appearance  was  concerned,  he  was  dead.  Following  artificial 

respiration,  with  inhalations  of  oxygen  for  thirty  minutes,  and  the  injection  of 

1000  cc.  normal  salt  solution  containing  15  drops  of  i  to  1000  adrenalin,  he 

began  to  show  signs  of  life.     His  tongue  was  stitched  to  his  chin  and  after 
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two  hours  he  was  placed  in  bed  in  fair  condition.  His  recovery  from  that 

time  on  was  complete  and  uneventful. 

Collapse. — Collapse  is  a  term  used  to  designate  that  state  which  resembles 
shock,  but  which  comes  on  as  a  result  of  some  slow  toxic  injury,  as  seen  in  in- 

testinal obstruction.  It  is  also  occasionally  used  synonymously  with  syncope. 

The  symptoms  that  are  usually  present  are  pallor,  cyanosis  of  the  face,  a  cold 

sweat  and  cold  extremities  which  may  be  cyanotic.  The  pupils  are  dilated, 

the  pulse  small,  rapid  and  irregular,  respiration  either  rapid  or  slow,  but 

usually  shallow,  and  the  mentality  clouded  or  there  may  be  a  mild  delirium. 

Loss  of  consciousness  may  come  on  just  before  death.  There  is  a  marked  fall 

of  temperature  which  may  reach  as  low  as  95°  or  96°  F.,  even  if  previous  to 
the  onset  of  collapse  there  was  a  marked  fever.  These  symptoms  develop 

rapidly  and  death  occurs  almost  immediately,  or  after  a  slight  reaction.  The 

treatment  of  collapse  differs  very  little  from  that  of  shock.  However,  the 

heart  in  this  condition  should  be  stimulated  by  giving  injections  of  camphor- 
ated oil  and  some  preparation  of  digitalis.  Crile  describes  the  treatment  of 

these  cases  as  follows:  "The  patient  is  placed  in  the  horizontal  or  head-down 
position.  The  tongue  is  held  well  forward  and  rapid  rhythmic  pressure  is 

applied  upon  the  chest,  over  the  heart,  thereby  providing  sufficient  artificial 

circulation  during  the  insertion  of  the  infusion  canula,  directed  toward  the 

heart  into  the  peripheral  artery  or  vein.  As  soon  as  the  salt  solution  begins  to 

flow  into  the  vessel,  thrust  a  needle  of  a  hypodermic  syringe  filled  with  adrena- 
lin chloride  i  to  1000  (through  the  rubber  tube  near  the  canula)  and  during 

about  one  minute  inject  from  10  to  30  minims.  In  suitable  cases,  the  heart 

will  promptly  begin  vigorous  beating  and  after  some  time  spontaneous  res- 
piration will  be  established.  The  circulation  should  be  closely  observed 

and,  should  there  be  evidence  of  failure,  a  continuous  iiitravenous  infusion  of 

a  I  to  20,000  solution  of  adrenalin  chloride  in  normal  salt  solution  should 

be  given  as  required,  at  the  rate  of  2  to  3  cc.  per  minute.  In  the  meantime, 
the  extremities  and  the  abdomen  should  be  firmly  bandaged  with  plain 

cotton  or  the  rubber  pneumatic  suit  applied." 
Syncope. — Syncope  is  the  sudden  loss  of  consciousness  due  to  the  reflex 

inhibition  of  the  cardiac  and  respiratory  centers  by  psychical,  cerebral  or 

traumatic  causes.  Emotion,  especially  fear  or  grief,  anemia  of  the  brain  and 

crowded,  hot  rooms  are  the  usual  causes  of  syncope.  People  who  are  very 

anemic  have  attacks  of  this  trouble  on  suddenly  arising  from  a  recumbent 

position.  Blows  in  the  epigastric  region,  a  dilatation  of  the  sphincter  ani, 

operations  in  the  region  of  the  superior  laryngeal  nerve  may  be  accompanied 

by  syncope.  The  sight  of  blood  or  surgical  instruments  and  the  changing 

of  dressings  frequently  cause  syncope.  The  onset  is  sudden,  but  there  are 

several  prodromata.  Cadaveric  paleness  finally  makes  its  appearance  si- 
multaneously with  nausea.  This  is  followed  by  a  cold  sweat,  dizziness  and  a 

darkening  of  the  field  of  vision.  The  pupils  become  fixed,  widely  dilated  and 

the  patient  sinks  rapidly.     Unconsciousness  comes  on  with  the  dilatation  of 
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the  pupils,  increases  rapidly  and  soon  is  complete.  The  muscles  are  flaccid. 
The  pulse  is  rapid,  small  and  regular.  Respiration  is  slow  and  shallow.  The 
symptoms  rapidly  disappear  and  the  color  gradually  returns,  but  the  patient 

may  not  regain  full  composure  for  several  hours.  Fatal  syncope  is  rarely  ob- 
served, but  has  been  seen  in  nervous  individuals  fearing  an  operation.  The 

most  satisfactory  results  and  the  most  rapid  improvement  is  seen  when  the 

patient  is  placed  in  a  head-down  position.  The  head  should  be  at  least 
twelve  inches  below  the  level  of  the  feet.  Small  individuals  and  children  may 
literally  be  stood  on  their  heads.  Patients  can  be  brought  out  of  a  faint  in  a 
very  few  minutes  by  this  method,  without  the  use  of  drugs  or  other  stimulants. 
If,  however,  this  method  fails,  rhythmic  pressure  may  be  applied  over  the 

h  ear t  and,  if  need  be,  artificial  respiration  instituted.  Alcohol,  ether  or  strych- 
nin may  be  administered,  and  occasionally  strong  coffee  injected  per  rectum. 

One  should  never  forget  to  make  use  of  that  splendid  remedy,  aromatic 
spirits  of  ammonia,  in  these  cases. 



CHAPTER  XI 

ANESTHESIA 

History. — The  term  anesthesia  means  a  state  of  insensibility.  History 
records  many  attempts  to  relieve  physical  pain,  even  as  early  as  the  beginning 
of  the  Christian  Era,  but  nothing  definite  resulted  until  the  beginning  of  the 

nineteenth  century.  Within  the  early  part  of  the  sixteenth  century,  sul- 
phuric ether  was  discovered  and  from  thence  onward  followed  a  period  of 

several  centuries  in  which  anesthesia  was  passing  through  a  state  of  evo- 
lution. Late  in  the  eighteenth  century,  with  the  discovery  of  hydrogen  by 

Cavendish  (1766),  of  nitrogen  by  Rutherford  (1772),  of  oxygen  by  Priestly 
(1774),  and  of  nitrous  oxide  by  Priestly  in  the  same  year,  something  tangible 
was  introduced  which  finally  paved  the  way  to  this  discovery  and  its 
adoption  for  the  relief  of  suffering  humanity.  Following  the  discovery 

of  these  important  vapors  or  gases,  many  public  lecturers  on  scientific  sub- 
jects were  wont  to  demonstrate  the  intoxicating  properties  of  these  newly 

discovered  gases,  and  it  is  beyond  doubt  that  to  many  of  these  demon- 
strations the  discovery  of  surgical  anesthesia  may  be  directly  traced.  In 

the  year  1844,  Dr.  Horace  Wells,  a  dentist  of  Hartford,  Connecticut, 
attended  a  scientific  lecture  on  Chemistry  by  Dr.  G.  O.  Colton.  He 
noticed  that  a  victim,  who  participated  in  this  exhibition,  unconsciously 
sustained  injuries  while  under  the  influence  of  nitrous  oxide  and  accordingly 
he  resolved  to  try  out  its  merits  as  an  anesthetizing  agent  in  Dentistry. 
Procuring  a  quantity  of  this  gas,  he  inhaled  it  himself  and,  while  under 
its  influence,  a  friend  extracted  a  tooth  for  him  without  pain.  The 

result  was  so  marvelous  that  Doctor  Wells  immediately  gave  public  demon- 
strations, but,  unfortunately,  owing  to  a  lack  of  proper  apparatus  for  success- 

ful administration,  much  discredit  resulted.  It  was  not  until  1863  that 
Colton,  the  same  lecturer  from  whom  Wells  received  his  ideas,  by  means 
of  a  perfected  apparatus  revived  interest  in  this  anesthetic  by  successfully 
performing  many  dental  operations  before  a  congress  of  assembled  dentists. 

First  Administration  of  Ether.— In  1846,  Dr.  Wm.  G.  T.  Morton,  a  former 
partner  of  Wells,  was  in  communication  with  a  famous  chemist.  Dr.  Charles 
Jackson,  who  suggested  that  instead  of  using  nitrous  oxide,  he  use  the 
fumes  of  sulphuric  ether,  which  was  at  that  time  much  easier  produced. 
Acting  under  this  suggestion,  the  second  stage  in  the  evolution  of  anesthesia 
was  brought  out  and  ether  was  successfully  administered  by  Morton  while 

Dr.  Warren  operated  on  a  case  in  a  Massachusetts  hospital.  The  year  follow- 
ing. Dr.  Simpson  of  Edinburgh,  who  had  quietly  been  searching  for  an  agent 
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less  irritating  in  character  and  more  convenient,  acting  under  a  suggestion  of 

Mr.  Waldie,  a  scientific  chemist  of  Liverpool,  tried  chloroform,  and  from 

deductions  made  from  the  effect  of  its  vapor  on  lower  animals,  he  gave  to  the 

world  the  results  and  thereby  evolved  the  third  great  stage  of  historical 
anesthesia. 

Anesthetic  Mixtures  make  their  Appearance. — So  great  was  the  enthusiasm 

over  these  new  discoveries  that  many  lives  were  sacrificed  before  the  adminis- 
tration of  chloroform  and  ether  was  placed  on  a  clear  and  scientific  basis. 

The  physical  properties  of  these  gases  and  their  physiological  effects  were 

brought  out  by  experimentation  on  lower  animals  by  Dr.  John  Snow  in  1858. 

His  definite  deductions  brought  about  the  use  of  an  inhaler,  by  which  the 

regulation  of  these  vapors  could  be  controlled.  He  maintained  that  the 

influence  of  too  concentrated  a  vapor  in  the  case  of  chloroform  produced  a 

cardiac  paralysis  and  to  this  day  there  are  many  who  still  adhere  to  his 

teachings.  Following  the  death  of  Dr.  Snow,  his  labors  were  ably  carried  on 

by  Clover  who,  aided  by  rare  mechanical  skill,  devised  and  perfected  an 

inhaler  for  chloroform  administration  which  very  satisfactorily  handled  the 

proper  percentages  of  vapor  and  air.  Later,  realizing  that  chloroform  was 

not  so  safe  an  agent  as  ether,  he  turned  his  energies  to  the  latter,  and  his 

proclamation  of  air  limitation  in  ether  administration  was  the  result.  He 

improved  the  methods  of  nitrous  oxide  administration  and  introduced  the 

system  of  using  this  gas  as  a  forerunner  to  ether.  Therefore,  it  is  Clover  to 

whom  we  are  indebted  for  the  many  mixtures  and  successions  of  anesthetic 

agents  which  make  modern  anesthesias  so  little  to  be  feared. 

Discussion  on  Safety  of  Administration. — About  this  period,  the  safety  of 

administration  of  the  two  general  anesthetics,  chloroform  and  ether,  com- 
manded much  discussion.  Each  had  its  adherents,  but  little  was  definitely 

known  of  the  physiological  reactions  and  the  indications  for  and  against  their 

particular  selection.  It  remained  for  physiologists  like  Bert,  MacWilliams, 

Gaskell,  Shore,  Leonard  Hill  and  others  of  a  later  period,  to  harmonize 

the  many  conflicting  controversies  and  proclaim  to  the  world  the  physio- 

logical facts  governing  the  special  and  contra-indications  regarding  the  use 
of  either  agent  or  its  successions  or  sequences. 

General  Anesthesia. — Under  the  heading  of  general  anesthesia  we  shall 
consider  in  detail  only  the  more  accepted  agents.  Nitrous  Oxide,  Ether, 

Chloroform  and  their  mixtures  and  sequences.  There  is  no  doubt  that  nitrous 

oxide  is  the  safest  general  anesthetic  known.  Anyone  familiar  with  its 

action  and  drilled  in  its  administration  may  use  it  with  infinitesimal  danger. 

Its  combination  with  oxygen  enables  us  to  prolong  the  anesthetic  without  the 

cyanosis  attended  by  nitrous  oxide  in  its  pure  form.  The  recent  addition  of 

this  form  of  anesthesia  is  destined  to  revolutionize  surgery  and  greatly  mini- 
mize the  fatality  of  an  anesthetic.  At  the  present  time  there  is  a  great  deal 

of  work  being  done.  It  would  not  be  surprising  if  in  the  next  few  years  our 

present  idea  of  anesthesia  were  entirely  changed.     Many  men  are  endeavor- 
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ing  to  produce  a  state  of  general  anesthesia  by  injecting  the  drug  into  the 

veins.  This  method  is  meeting  with  more  or  less  success,  but  it  is  too  early 

at  present  to  state  definitely  how  useful  it  will  become. 

Choice  of  Anesthetic. — Anesthesia  at  the  present  time  is  practically  con- 
fined to  either  the  general  or  local  form.  Spinal  anesthesia  for  a  short  period 

gained  many  supporters,  but  has  not  met  with  universal  favor  and,  except  for  a 

few  operations  on  the  lower  extremities,  has  been  almost  entirely  discarded  in 

this  country.  The  choice  of  an  anesthetic  should  depend  upon  several  fac- 
tors; (a)  The  length  of  the  operation,  (b)  the  nature  of  the  operation,  and  (c) 

the  condition  of  the  patient.  Safety  should  be  the  watchword  and  that  agent 

or  form  should  be  selected,  all  the  foregoing  factors  being  taken  into  considera- 
tion, which  is  most  free  of  any  risk  to  life  under  administration  or  void  of 

serious  results  after  administration.  In  general  it  may  be  said  in  nose  and 
mouth  work  it  is  best  to  use  chloroform  because  less  mucus  is  formed  and 

there  is  less  congestion  of  the  head  and  neck.  Ether  is  contra-indicated  in 
the  following  diseases  or  conditions:  Goitre,  disease  of  the  lungs  or  pleura, 

such  as  bronchitis,  tuberculosis,  emphysema,  asthma,  also  in  laryngeal  spasm 

or  obstruction,  atheroma,  aortic  aneurysm,  kidney  disease,  insanity,  and  when 

there  is  an  open  flame  or  cautery  near.  Chloroform  on  the  other  hand  is 

contra-indicated  in  any  of  these  conditions:  Angina  pectoris,  anemia,  maras- 
mus, cachexia,  diabetes,  myasthenia  cardis  and  fatty  heart.  If  none  of  the 

above  mentioned  diseases  is  present,  ether  is  the  anesthetic  usually  given. 

In  our  work  on  children  we  have  found  that  chloroform  gives  more  satisfac- 
tion and,  if  carefully  given,  there  is  little  risk.  In  short  operations,  such  as 

extracting  a  tooth,  opening  superficial  abscesses,  removing  aural  polypi, 

making  forced  movements  in  joints,  etc.,  gas  may  be  used  with  advantage. 

In  my  experience  the  rubber  bag  is  not  large  enough.  It  should  be  made 

to  contain  at  least  six  gallons.  The  anesthetist  should  have  a  state  of  perfect 

quiet  so  that  he  may  distinctly  hear  the  character  of  the  respiration.  After 

a  large  bag  is  filled  the  cylinders  may  be  closed,  thus  avoiding  the  noise 

which  the  escaping  gas  creates.  When  the  bag  is  nearly  emptied,  it  is  quickly 

refilled  when  the  valve  is  again  closed. 

Nitrous  Oxide. — Nitrous  oxide,  or  laughing  gas,  is  usually  stored  in  fluid 
form  in  metal  cylinders.  These  cylinders  are  connected  to  an  apparatus 

(Figs.  51  and  52),  essentially  made  up  of  a  three  gallon  rubber  bag  and  a  face 

piece.  By  means  of  valves  one  is  enabled  to  administer  pure  gas,  gas  and  air, 

or  pure  air  alone.  The  latest  models  now  contain  a  holder  for  a  tank  of  oxygen. 

With  this  form  of  apparatus  one  is  able  to  administer  oxygen  alone  or  in 

combination  with  nitrous  oxide.  The  patient  is  usually  seated,  mask  placed 

over  the  face,  and  a  few  breaths  of  air  allowed  to  be  taken.  This  is  done  to 

re-assure  the  patient.  Gas  is  then  run  into  the  bag  and  the  patient  allowed 

to  breathe  it  without  any  mixture.  The  signs  of  anesthesia  are  deep,  ster- 

torous breathing,  a  fuU,  bounding  pulse  and  clonic  contractions  with  jactita- 

tions of  the  limbs.    The  pupils  are  dilated  and  the  corneal  reflex  is  gone.     Usu- 
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ally  complete  anesthesia  is  produced  in  one  minute  and,  if  the  mask  is  re- 
moved, consciousness  returns  in  from  one-half  to  three-quarters  of  a  minute. 

Great  care  should  be  exercised  to  prevent  obstruction  to  breathing;  this  is 
done  by  raising  the  chin.     When  it  is  desirable  to  prolong  anesthesia,  this 

Fig.  si. — S.  S.  White  nitrous  oxid  and  oxygen  apparatus  No.  3,  equipped  with  surgical 
inhaler  No.  7.  Ether  attachment  and  four  cyHnders  of  gas.  It  will  take  either  100-  or 
250-gallon  cylinders  of  nitrous  oxid  and  40-  or  75-gallon  cylinders  of  oxygen. 

may  be  done  by  administering  oxygen,  either  alternately  with  the  gas  or  in 
conjunction. 

The  anesthesia  produced  by  nitrous  oxide  depends  on  its  combining 
loosely  with  the  hemoglobin  of  the  blood.  It  exerts  its  action  then  on  the 
nervous    system.     It    stimulates    the    circulation    slightly,    but    there    are 
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practically  no  after  effects.  Occasionally,  however,  the  patient  may  suffer 
with  headache,  nausea  or  vertigo.  Practically  the  only  drawbacks  for  using 
this  anesthetic  are  the  difficulties  experienced  in  storing,  and  the  expense. 

Ether. — Ether  is  considered  by  most  authorities  as  the  next  safest  anes- 
thetic, chloroform  bringing  up  the  rear.  Controversy  on  this  last  comparison, 

in  the  evolution  of  anesthesia,  has  oftentimes  been  bitterly  waged  by  the 
adherents  of  both,  but  a  lack  of  knowledge  of  the  physiological  effects  and  the 

Fig.  52. — The  S.  S.  White  nasal  inhaler  No.  6  adjusted  to  the  patient's  head. 

indications  for  or  against  either  agent  were  in  a  great  measure  responsible  for 
the  fatalities  recorded  against  both.  The  acceptance  of  statistics  as  to  the 

relative  safety  of  ether,  chloroform  and  other  agents  is  open  to  much  con- 

troversy because  many  so-called  "Deaths  due  to  anesthesia"  are  entirely 
or  in  great  part  associated  with  some  other  cause.  Roughly  speaking,  how- 

ever, it  is  commonly  conceded  that  the  ratio  in  favor  of  ether  over  chloroform, 
as  far  as  safety  of  administration  is  concerned,  is  five  to  one.  The  greatest 
advantage  ether  has  over  chloroform  is  the  stimulating  effect,  not  only  on  the 
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heart  and  circulation,  but  upon  the  respiration.  Reflex  depression  is  also  less 

conspicuous.  The  dangers  have  well  marked  signs  and  are  slow  in  coming  on, 

therefore  ample  time  is  given  to  institute  treatment.  On  the  other  hand, 

ether  is  more  irritating  to  the  respiratory  organs,  is  extremely  volatile  and 

should  not  be  used  in  the  presence  of  a  lighted  gas  jet  or  lamp,  thermo-cautery 
or  any  agent  likely  to  produce  explosion.  Because  of  its  stimulating  effect 

on  the  respiration,  thoracic  or  abdominal  operations  may  become  difficult  by 

reason  of  the  marked  respiratory  movements.  To  the  oral  surgeon,  it  has  the 

added  disadvantage  that  there  is  a  venous  congestion  in  the  head  and  neck 

and  more  or  less  profuse  discharge  of  mucus.  On  account  of  its  irritant 

qualities,  ether  is  contra-indicated  for  patients  showing  symptoms  of  chronic 

Fig.  53. — Proper  method  of  holding  the  ether  can  made  up  as  shown  in  Fig.  54. 

bronchitis,  asthma,  pulmonary  tuberculosis,  renal  diseases,  atheroma,  venous 

thrombosis,  diabetes,  etc. 

The  Administration  of  Ether. — Ether  is  prepared  from  alcohol  and  is  a 
colorless,  volatile,  inflammable  liquid,  having  a  specific  gravity  of  .720.  It  is 

neutral  in  reaction  and  leaves  no  residue  on  evaporation.  In  America,  ether 

is  administered  usually  by  the  open  drop  method  (Fig.  53).  The  patient's 
face  is  oiled  with  vaseline  or  olive  oil,  a  piece  of  moist  cotton  is  placed  over 

the  eyes  and  an  Esmarch  mask  (Fig.  54)  is  used.  The  mask  is  covered 

with  three  or  four  layers  of  gauze  or  two  layers  of  stockinet,  and  the  ether 

drops  on  this  from  a  six  or  eight  oz.  can.  There  are  several  special  containers 

made  which  can  be  regulated  so  that  any  number  of  drops  per  minute  can  be 
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obtained.  We  have  found  it  unnecessary  to  use  these.  We  take  the  original 

eight  oz.  ether  container,  punch  two  small  holes  on  either  side  of  the  small 

top  and  pass  a  medium  sized  safety  pin  through  the  opening.  This  allows 

the  ether  to  flow  either  as  a  steady  stream  or  by  drops.  It  is  regulated  by 

tipping  the  can  backward  or  forward.  Another  method  in  common  use 
is  to  remove  the  soft  metal  cover  in  the  opening  in  the  container  and  insert 

a  cork  grooved  on  two  sides,  in  one  of  which  a  piece  of  cotton  or  gauze  has 

been  inserted  (Fig.  54).  The  ether  is  then  dropped  from  the  end  of  the 

gauze. 
Stages  of  Ether  Anesthesia. — There  are  four  stages  in  the  production 

of  ether  anesthesia.  In  the  first  stage,  or  that  of  analgesia,  swallowing, 

coughing  and  holding  of  the  breath  is  seen.  This  is  more  or  less  voluntary. 

The  pulse  is  accelerated,  the  pupils  large  and  immobile,  and  there  is  con- 
siderable analgesia,  which  will  permit  of  some  of  the  simple  surgical 

operations.     In  the  second  stage,  or  that  of  light  anesthesia,  there  is  true 

Fig.  54. — A,  Ether  can  with  safety  pin  in  top,  ready  for  use;  B,  Esmarch  mask  ready 
for  use;  C,  ether  can  fitted  with  grooved  cork  and  gauze. 

unconsciousness,  with  a  loss  of  memory,  intelligence  and  volition.  Strug- 
gling, shouting  or  crying  comes  on  here,  the  form  depending  somewhat  upon 

the  mental  attitude  of  the  patient.  There  may  be  clonic  contractions  or 

tremors,  the  breathing  often  being  embarrassed  by  the  muscular  spasms. 

The  face  is  flushed  and  covered  with  perspiration.  The  pulse  is  quick  and 

full.  If  the  anesthetic  is  given  slowly,  many  of  these  untoward  effects  may 

be  eliminated.  It  is  possible  to  completely  avoid  the  excitement  stage. 

In  the  third  stage,  or  stage  of  full  anesthesia,  there  is  loss  of  corneal  reflex, 

the  breathing  is  regular  and  stertorous,  the  pupils  moderately  dilated  and 

the  superficial  blood-vessels  are  engorged,  especially  around  the  head  and 
neck.  The  pupils  react  alike.  The  muscles  of  the  body  are  completely 

relaxed.  In  the  fourth  stage,  or  stage  of  over-dose,  the  pupils  are  widely 
dilated  and  do  not  react.  The  respiration  is  irregular  and  shallow,  the 

complexion  has  a  dusky  pallor,  and  finally  the  circulation  fails.  This  does 

not  occur,  however,  until  after  respiration  has  ceased.     Asphyxia  is  the  usual 
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complication  met  with  in  ether  anesthesia.  It  may  be  due  to  the  falling  back 

of  the  tongue  or  jaw;  spasms  of  the  larynx  or  respiratory  muscles;  or  inhala- 
tion of  blood,  mucus  or  foreign  bodies.  There  are  several  appliances  on  the 

market  for  the  administration  of  ether  by  the  closed  method.  At  the  present 
time  these  are  being  used  more  extensively,  but  there  are  few  advocates  of 

the  method.  For  more  detailed  discussion  of  these  appliances  the  reader  is  re- 
ferred to  current  medical  articles. 

Chloroform. — Chloroform  is  the  most  powerful  of  the  general  anesthetics 
and,  because  of  its  quick  action  and  the  fact  that  temperature  does  not  play 

an  important  part  in  its  effects,  it  has  been  used  extensively  on  the  battle- 
field. Chloroform  is  much  more  pleasant  to  take  than  ether,  produces  less 

excitement,  less  irritation  of  the  respiratory  passages,  and  there  is  usually  less 
nausea  and  vomiting  following  its  administration.  It  is  essentially  a  cardiac 

and  respiratory  depressor  and  its  toxic  symptoms  appear  quickly.  It  is  non- 
inflammable  and  can  be  given  where  lights  are  burning  without  great  danger. 
Its  workable  area  is  small,  so  that  if  we  aim  to  carry  the  anesthesia  from  a 
light  to  a  deeper  state,  the  action  is  not  easily  recognized  and  the  result  may 

prove  disastrous.  In  children  and  old  people  bronchitis  rarely  follows  the  ad- 
ministration of  chloroform.  In  our  work  on  children,  it  has  been  our  expe- 

rience that  chloroform  is  without  doubt  our  best  agent,  unless  especially 

contra-indicated  by  cardiac  disturbances.  This  is  attributed  to  the  fact  that 
very  little  respiratory  difi&culty  is  experienced.  The  chloroform  acts  quickly, 
a  very  small  quantity  only  is  necessary  to  keep  the  child  quiet,  and  operations 
about  the  mouth  and  head  can  be  accomplished  more  satisfactorily  as  there 

is  no  excess  of  mucus  and  no  venous  congestion.  The  best  results  can  gen- 
erally be  obtained  with  chloroform  in  sequences.  Anesthesia  superinduced 

by  nitrous  oxide  or  ether,  followed  by  chloroform,  is  undoubtedly  the  best 
obtainable  for  long  operations.  The  small  quantity  of  chloroform  used  in 
this  combination  merely  serves  to  keep  the  patient  quiet  after  anesthesia 
has  been  induced  by  other  more  stimulating  agents. 

Administration  of  Chloroform. — -Chloroform  is  made  from  rectified  alcohol. 
It  has  a  specific  gravity  of  1.49,  is  neutral  in  reaction  and  leaves  no  residue  on 
evaporation.  When  mixed  with  sulphuric  acid,  no  color  should  be  produced 
and  there  should  be  no  precipitate  with  silver  nitrate.  In  the  United  States, 
it  is  administered  by  the  open  method  from  a  drop  bottle.  There  are  many 

complicated  appliances  on  the  market  which  aim  at  administering  chloro- 
form in  definite  solutions.  They  are  so  difiicult  to  operate  properly  and  so 

liable  to  get  out  of  order  that  few  use  them.  The  patient  lies  on  his  back  and 
a  mask  is  placed  on  the  face  after  it  has  been  oiled  and  the  eyes  covered  with 
cotton. 

Chloroform  may  be  given  by  the  drop  method  or  by  vaporizing  from  a 
suitably  constructed  apparatus.  Many  years  ago  my  attention  was  called 
to  the  Junker  inhaler.  I  used  this  after  first  employing  the  drop  method  to 
produce  anesthesia.     With  the  Junker  inhaler  I  could  maintain  a  continuous 
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anesthesia  and  thus  avoid  the  delays  which  came  in  renewing  the  anesthetic 
from  time  to  time.  Besides,  by  vaporizing  the  chloroform,  the  patient  gets 

approximately  2  per  cent,  chloroform  vapor  (98  per  cent.  air).  The  advan- 
tages of  this  method  are  obvious: 

1.  The  patient's  face  is  constantly  exposed  to  view  during  the  administra- 
tion, which  enables  the  anesthetist  to  note  changes  which  may  occur 

in  the  color  of  the  face  and  character  of  the  pupils,  etc. 
2.  The  field  of  the  operation  is  unobstructed. 
3.  A  continuous  anesthesia  is  maintained. 
4.  The  operation  time  is  shortened. 
The  Junker  vaporizer  has  but  one  bottle.  I  found  that  liquid  chloroform 

was  sometimes  forced  through  this  into  the  pharynx  of  the  patient,  which 
might  have  caused  strangulation.  I,  therefore,  made  use  of  a  second^bottle 
to  catch  any  liquid  chloroform  which  might  pass  into  the  connecting  tube. 

Fig.  55. — Author's  ether  vaporizer. 

This  bottle  was  connected  to  the  original  bottle  and  placed  between  it  and 
the  patient  (Fig.  55).  In  addition,  I  make  use  of  a  foot  bellows  in  place  of 
the  hand  bulb.  This  leaves  both  hands  of  the  anesthetist  free  to  do  what- 

ever occasion  requires.  Various  modifications  of  my  inhaler  have  been 
introduced. 

The  vaporized  chloroform  is  carried  through  a  small  tube  into  the  nose 
or  mouth.  It  may  be  held  over  the  face.  This  is  applied  after  the  patient 
is  fully  anesthetized.  Just  enough  is  used  to  maintain  a  state  of  quiet  and 

relaxation.  In  no  case  do  I  permit  a  state  of  profound  anesthesia.  The  bel- 
lows is  operated  to  keep  up  a  small  flow  of  vapor.  If  the  patient  is  not  quiet 

or  relaxed,  a  stronger  vapor  is  obtained  by  working  the  bellows  faster. 
In  the  drop  method,  chloroform  is  dropped  on  the  mask  at  the  rate  of  20 

to  60  drops  per  minute  until  anesthesia  is  obtained,  after  which  a  minimum 
quantity  is  used,   every  thirty  seconds  or  so,  to  maintain  the  anesthesia. 
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Great  care  should  be  taken  to  watch  the  patient's  condition — the  respira- 
tion, pulse,  color  and  pupils  should  be  constantly  examined.  As  in  ether 

anesthesia,  there  are  four  stages  noted  in  chloroform.  In  the  first  stage,  or 

stage  of  analgesia  or  excitement,  there  is  restlessness,  sighing,  coughing  and 

flashes  of  light  in  the  eyes.  Noises  may  be  heard  in  the  ears,  but  the  patient 

is  not  unconscious.  In  the  second  stage,  or  that  of  light  anesthesia,  uncon- 
sciousness is  present  and  there  is  more  or  less  struggling,  depending  on  the 

amount  of  anesthetic  being  administered.  The  face  is  flushed,  pupils  dilated, 

but  they  react  to  light.  The  patient  may  talk  irrationally.  In  the  third  stage, 

or  that  of  full  anesthesia,  the  breathing  is  quiet  and  regular,  the  pupils  con- 
tracted and  they  react  sluggishly  to  light.  The  corneal  reflex  is  lost  and  the 

eyes  are  rotated  downward.  There  is  httle  change  in  the  rate  of  the  pulse,  but 

it  is  usually  more  compressible.  The  muscles  of  the  body  are  relaxed.  In  the 

fourth  stage,  or  stage  of  over-dose,  the  respirations  become  irregular  or  may 
cease.  The  pulse  is  feeble,  irregular  and  imperceptible  and  pupils  widely 

dilated.  They  do  not  react  to  light.  The  complexion  is  dusky  or  cadaveric 

pale.  There  is  great  danger  in  this  stage  and  it  should  never  be  induced 

purposely.  A  patient  may  go  from  the  first  to  the  fourth  stage  suddenly 
from  an  overdose. 

Owing  to  the  fact  that  the  degree  of  anesthesia  in  chloroform  is 

judged  by  the  reaction  of  the  pupil,  it  is  essential  that  this  be  taken 

up  in  more  detail.  The  dilatation  occurs  first  because  of  the  stimulation 

of  the  sympathetic  nerves  by  chloroform.  When  this  is  paralyzed,  con- 
traction occurs,  due  to  the  stimulation  of  the  oculomotor  center.  Dilatation 

will  follow  this  contraction  when  the  oculomotor  center  is  paralyzed.  It  is 

then  that  the  pupil  does  not  react  to  light.  Dilatation  may  result  from 

five  different  causes:  Complete  anesthesia;  vasomotor  depression;  vomit- 

ing; over-dose  of  chloroform;  or  asphyxia.  In  the  last  two  the  pupils  do 
not  react  alike,  thus  resembling  the  atropin  pupil.  When  a  pupil  of 

this  character  is  obtained,  the  anesthetic  should  be  stopped  and  prepa- 
rations begun  to  give  artificial  respiration  if  necessary.  Respiration  ceases 

because  of  muscular  spasms,  when  the  jaw  is  clenched  and  the  chest  is 

fixed,  or  when  the  tongue  falls  back  against  the  pharynx.  The  entrance 

of  blood,  mucus,  or  foreign  bodies  into  the  pharynx  also  produces  this 

condition  as  well  as  an  overdose  of  chloroform.  Complications  which  may 

intervene  are:  actual  or  threatened  vomiting  when  partial  anesthesia  is  ob- 
tained, and  partial  asphyxia  or  shock  when  full  anesthesia  is  reached.  In  the 

former  case,  it  is  best  to  push  the  anesthetic  while  in  the  latter,  it  is  best  to 

stop  it.  Death  may  occur  under  chloroform  in  cases  of  status  lymphaticus. 

If  an  over-dose  is  given  in  the  early  stages  to  a  patient  who  has  marked 

anemia  the  result  may  be  fatal.  This  is  the  more  common  cause.  Opera- 
tions which  involve  parts  of  the  body  liable  to  cause  reflex  inhibition  of 

the  heart  are  dangerous  ones  in  which  to  use  chloroform  anesthesia. 
Death  is  liable  to  occur  from  this  when  the  anus  is  dilated.     Late  chloroform 
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poisoning  may  develop  several  days  after  the  administration  of  the  anesthetic, 
and  death  result. 

The  prejudice  to  chloroform  in  America  has  been,  no  doubt,  the  result  of 

so  many  unhappy  sequelae  which  have  occurred.  If' the  history  of  anesthesia 
and  anesthetic  agents  were  accurately  written,  it  would  be  found  that  many 

fatalities  were  due  to  improper  administration.  The  responsibility  lies 

largely  in  the  medical  teachings.  The  graduates  of  medical  colleges  are 

not  properly  trained  in  the  administration  of  anesthetics,  especially  chloro- 
form. Whoever  attempts  to  give  chloroform  in  the  same  manner  as  he  does 

ether  will  encounter  insurmountable  difficulties.  My  experience  has  been 

that  internes  use  ether  quite  well,  but,  when  chloroform  is  called  for,  they 

hesitate  on  the  ground  that  they  have  never  been  taught  how  to  use  it.  So 

the  danger  of  administering  chloroform  is  not  so  much  due  to  the  agent  as 

to  the  manner  of  administering  it. 

Safety  in  the  use  of  chloroform  lies  in  administering  it  slowly  from  the 

beginning.  This  is  especially  true  in  a  crying  child,  since  it  takes  very 

deep  inspirations.  The  filling  of  the  lungs  so  quickly  with  chloroform 

vapor  overwhelms  the  patient.  The  mucosa  of  the  lips  and  the  skin  be- 

come blanched.  The  patient  then  borders  on  collapse.  If  this  state  de- 
velops, prompt  and  vigorous  measures  must  be  employed  to  promote 

heart  action  and  establish  circulatory  equihbrium.  If  chloroform  is  ad- 
ministered slowly  the  circulation  will  not  be  disturbed. 

A.C.E.  Mixture. — The  A. C.E.  mixture  is  used  by  many  surgeons  in  prefer- 
ence to  chloroform.  Its  common  formula,  according  to  statistics,  is  alcohol 

one  part,  chloroform  two  parts  and  ether  three  parts.  This  volatilizes  uni- 
formly and  produces  an  effect  in  administration  similar  to  chloroform,  without 

its  degree  of  danger,  providing  a  plentiful  supply  of  air  is  given  with  it  and  the 

administration  is  not  hurried.  Small  quantities  (i  to  3  drams)  should  be 

placed  in  the  inhaler  at  one  time.  The  respiratory  and  circulatory  symptoms 

are  similar  to  those  seen  in  ether  administration.  Otherwise,  the  symptoms 

are  those  of  chloroform.  This  is  especially  applicable  to  patients  who  are 

very  fat  and  those  suffering  from  emphysematous  conditions.  Very  old 

people  do  well  under  it.  The  after-effects  of  A.C.E.  mixture  are  very  mild, 
although  nausea  is  not  uncommon  following  a  long  administration. 

Ethyl  Chloride. — Ethyl  chloride  has  recently  come  into  prominence  as  a 
general  anesthetic.  It  possesses  few  of  the  undesirable  qualities  attributed 

to  chloroform  and  ether.  It  is  impossible  to  obtain  the  same  complete  re- 
laxation seen  in  the  other  two  anesthetics.  Ethyl  chloride  is  a  highly  volatile, 

colorless  liquid  and  is  usually  obtained  in  glass  vials  holding  from  50  to  100  cc. 

It  is  highly  inflammable.  Ethyl  chloride  may  be  administered  by  the  drop 

method  or  by  means  of  a  rubber  bag  and  face  piece  in  which  there  is  an  aper- 
ture for  the  administration  of  this  drug.  The  patient  is  either  seated  or  prone 

and  the  signs  of  anesthesia  are  similar  to  those  of  nitrous  oxide.  The  breath- 

ing is  deep  and  stertorous,  the  pupils  dilated  and  there  is  no  loss  of  corneal  re- 

flex.    The  muscles  may  be  relaxed  or  spastic,  the  masseter  muscles  being  es- 
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pecially  liable  to  spasm.  The  pulse  is  full  and  the  face  flushed.  Anesthesia 
is  produced  in  about  one  minute  and,  if  the  face  mask  is  removed,  lasts  for 

about  one  and  a  half  minutes.  There  are  few  after-effects  except  nausea  and 
vomiting. 

Sequence  Anesthesia. — The  administration  of  gas  or  ethyl  chloride  pre- 
liminary to  ether  is  practised  considerably  at  the  present  time.  It  has  the 

advantage  of  avoiding  the  unpleasant  features  experienced  in  the  early  stages 
of  the  administration  of  ether.  In  many  cases  the  stage  of  excitement  is 

avoided  and  the  patient  goes  under  more  quickly,  quietly  and  pleasantly. 
The  administration  of  ether  as  a  preliminary  to  chloroform  anesthesia  has 
many  advocates,  as  they  claim  that  the  early  period  of  chloroform,  during  which 

the  majorit}^  of  fatalities  occur,  is  thus  avoided.  The  special  advantage  of 
chloroform,  which  is  the  thorough  relaxation  of  the  muscles,  is  thus  obtained. 
It  is  used  chiefly  in  abdominal  cases.  The  A.C.E.  mixture  is  not  a  sequence 

anesthetic.  Gas-ether-chloroform  is  administered  in  sequence  by  many 
who  claim  to  thus  obtain  the  advantages  of  all  three  agents  without  any  of  the 
disadvantages.  The  gas  eliminates  the  unpleasantness  of  ether,  the  ether 
the  danger  period  of  chloroform  and  chloroform  produces  the  relaxation 
desired. 

Preparation  of  Patient. — The  successful  administration  of  an  anesthetic 
often  depends  upon  detailed  and  minute  observation  of  the  idiosyncrasies 

of  the  patient.  The  ability  to  quickly  "size  up"  the  patient  without  ex- 
citement is  a  valuable  asset  to  the  anesthetist.  If  nitrous  oxide  is  the 

selected  agent  and  the  operation  is  to  be  short,  no  special  dietary  or  general 
preparation  need  be  resorted  to,  but  the  best  results  are  obtained  two  to 
three  hours  after  the  last  meal.  If,  however,  nitrous  oxide  and  oxygen  are 
given,  it  is  better  to  follow  the  principles  laid  down  for  the  administration 
of  the  more  powerful  agents.  The  proper  procedure  to  follow  in  preparing 
the  patient  for  chloroform  or  ether  anesthesia  is  to  clean  out  the  intestinal 
tract  thoroughly  by  administering  a  purgative  the  night  before,  followed  by 

a  rectal  enema  the  morning  of  the  operation,  unless  contra-indicated.  No 
food  should  be  given  during  the  twelve  hours  before  operation.  The  bladder, 
too,  should  be  emptied  before  the  anesthetic  is  started.  In  some  cases  it  is 
necessary  to  catheterize  the  patient  and  great  care  should  be  exercised  to 
prevent  a  cystitis.  The  use  of  alcoholic  stimulants  or  the  administration  of 
morphin  and  atropin  preceding  an  operation  is  not  necessary.  One  who 
is  experienced  in  administering  general  anesthetics  encounters  little  difficulty 
in  combating  the  mucus  which  may  be  thrown  out  of  the  respiratory  tract. 
Every  effort  should  be  made  to  quiet  the  patient  and  eliminate  the  fear  of 
taking  the  anesthetic.  The  stage  of  excitement  may  be  controlled  more  or 
less  by  gaining  the  confidence  of  the  patient. 

The  patient  should  be  loosely  dressed,  precautions  being  taken  that  the 
body  temperature  be  not  reduced.  Any  article  of  clothing  which  might 
have  a  tendency  to  impede  free  abdominal  or  thoracic  breathing,  or  interfere 

in  any  manner  with  the  free  respiratory  movements  of  the  unconscious  pa- 
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tient,  should  be  removed.  The  hour  of  administration  unquestionably  is 
the  early  morning  (eight  to  nine).  Patients  are  usually  brighter  and  fresher 

in  the  morning  than  later  in  the  day.  Then  again,'  the  stomach  has  been 
emptied  for  a  long  period  and  the  tendency  to  emesis  is  lessened.  The 
mental  condition  of  the  patient  is  in  a  less  perturbed  state  and  free  digestion 
of  the  last  meal  is  unimpaired,  leaving  the  stomach  entirely  empty. 

Inspecting  Patient. — A  thorough  inspection  of  the  patient  should  be 
conducted  to  ascertain  if  any  morbid  condition,  not  generally  noticed, 

might  exist.  Aortic  disease,  mitral  stenosis,  sluggish  cardiac  action,  emphy- 
sema, abnormal  position  and  condition  of  important  internal  organs  and 

glands  may  be  overlooked  unless  great  care  be  taken.  A  stethoscope  should 
be  used  on  the  chest.  The  detail  of  this  examination,  together  with  knowledge 
gathered  by  consideration  of  the  general  factors  of  the  case,  such  as  sex,  age, 
temperament,  physique,  habits  of  life,  quantity  and  quality  of  blood,  state 
of  respiration  and  state  of  the  circulation,  enter  largely  in  determining  the 
general  condition  of  the  patient  entrusted  to  our  care.  The  oral  cavity 

must  be  examined  to  ascertain  whether,  in  this  day  of  great  dental  art,  arti- 
ficial teeth  are  firmly  fixed.  Anything  on  the  removable  order,  or  liable 

to  become  dislodged  during  muscular  tension,  should  be  removed.  For 
the  sake  of  patient  and  operator  a  third  person  should  always  be  present. 

Atmospheric  Conditions. — The  temperature  of  the  operating  room  should 

be  about  70°  F.  Patients  certainly  take  an  anesthetic  with  more  ease  in  warm, 
dry  room.      There  should  be  ventilation,  but  draughts  should  be  avoided. 

Position  of  the  Patient. — The  position  of  the  patient  depends  some- 
what upon  the  character  of  the  operation  to  be  performed.  Inasmuch  as 

our  field  is  oral  surgery,  we  will  limit  our  description  to  the  position  indicated 
in  operations  about  the  mouth  and  face.  In  the  administration  of  an 

anesthetic  in  the  extraction  of  teeth,  the  upright  or  semi- recumbent  posi- 
tions are  generally  employed.  It  must  be  borne  in  mind,  however,  that 

nitrous  oxide,  with  or  without  oxygen,  only  may  be  used  in  this  position  be- 

cause of  its  great  safety.  Care  should  be  exercised  in  keeping  the  patient's 
chin  raised  during  the  anesthetic  in  order  to  prevent  the  glottis  from  blocking 
the  trachea.  When  ether  or  chloroform  is  used,  the  patient  should  be  in  the 

recumbent  position.  The  position  of  the  patient  during  anesthesia  is  a  sub- 
ject lightly  considered  by  many  surgeons,  the  patient  being  placed  advan- 

tageously to  the  surgeon's  wants  rather  than  to  those  of  the  anesthetist.  The 
proper  performance  of  the  respiratory  act  depends  upon  the  patient's  position. 
Anything  tending  to  interfere  with  this  important  function,  such  as  the 
accumulation  of  mucus,  vomited  matter  or  blood,  must  be  relieved.  The 
long  continued  extrusion  of  the  tongue  practised  by  some  surgeons,  often 
brings  about  a  paralyzed  condition  of  the  reflexes  governing  the  normal 
action  of  the  epiglottis,  thus  admitting  foreign  matter  to  the  pharynx  and 
interfering  seriously  with  respiration.  Likewise,  any  posture  interfering 
with  abdominal  or  thoracic  movement  should  be  corrected.  The  use  of  tight 
articles  of  wearing  apparel  should  never  be  allowed.     In  the  dorsal  posture, 
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the  patient's  shoulders  are  raised  by  means  of  a  sand  bag  or  roll  to  a  height 
of  about  three  inches.  Maintaining  this  position,  the  head  is  easily  turned 

from  side  to  side  as  the  case  demands  and,  with  the  chin  raised,  the  disturb- 
ing influences  to  respiration  and  circulation  may  be  taken  care  of  readily. 

The  tongue  forceps  (Fig.  56),  when  required,  are  adjusted  at  one  side  of 
the  median  line  and  allowed  to  hang  loosely  from  the  side  of  the  open  mouth. 
Usually  the  weight  of  the  attached  forceps  is  sufficient  to  keep  the  tongue  from 
falling  back  into  the  pharynx  and  obstructing  respiration.  With  the 
patient  in  the  dorsal  position  on  the  operating  table,  the  head  in  line  with 
the  body,  with  quiet  surroundings  and  perfect  composure  of  all  concerned, 
the  anesthetic  may  be  started.  Care  must  be  taken  to  avoid  paralysis 
due  to  pressure  of  a  misplaced  arm  or  leg.  When  the  armi  is  allowed  to  hang 

over  the  edge  of  the  table  the  musculo-spiral  nerve  is  pressed  between  the 
inner  and  outer  surfaces  of  the  humerus  and  the  table,  resulting  in  paralysis. 

Erb's  palsy  results  when  the  arm  is  raised  and  fixed,  the  head  being  turned  to 
the  opposite  side.  It  is  due  to  the  compression  of  the  brachial  plexus  between 
the  clavicle  and  first  rib. 

Quite  recently  a  great  deal  of  attention  has  been  given  to  general  anesthesia 

in  the  upright  position.  French^  in  a  late  article  calls  attention  to  this 
method  and  brings  out  some  very  interesting  facts.  He  has  given  this 
method  a  thorough  trial.  The  patient  is  placed  on  a  special  operating 
table  which  can  be  changed  to  any  position  without  jarring.  The  anesthetic 
is  started  with  the  patient  in  the  recumbent  position.  There  is  no  noise 
or  any  appearance  of  excitement  in  the  operating  room.     Nitrous  oxide  is 

Fig.  56. — Tongue  forceps.   

used  first  and  then  changed  to  ether  or  chloroform,  using  the  essence  of  orange 
between  the  gas  and  the  ether.  In  this  way  the  stage  of  excitement  can  be 
bridged.  The  stage  of  excitement  is,  no  doubt,  harmful,  and  if  it  can  be 
eliminated,  the  patient  will  do  much  better.  As  soon  as  the  patient  is  asleep, 
his  position  is  changed  to  the  upright.  The  patient  is  kept  in  this  position 
by  means  of  straps  which  are  applied  to  the  shoulders,  thighs  and  knees. 
It  is  essential  that  these  be  properly  applied  so  there  is  no  undue  pressure. 

French  has  reduced  shock  and  the  loss  of  blood  in  a  great  measure  by 
sequestration  of  the  limbs.  This  consists  in  anesthetizing  the  patient  in  the 

manner  described  above  and  applying  inflated  blood-pressure  cuffs  to  the  ex- 
tremities. These  may  be  put  on  the  thighs  and  arms  or  the  thighs  alone. 

This  produces  a  congestive  hyperemia  and  further  reduces  the  amount  of 
blood  in  the  head.     The  amount  of  anesthetic  used  in  this  method  is  greatly 

1  French,  T.  R.  Nitrous  Oxide,  Essence  of  Orange,  Ether  and  Sequestration  for 
Operations  in  the  Upright  Position.     N.  Y.  Med.  J.,  xcvii,  1913,  1061. 
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reduced.  This  is  shown  by  the  fact  that  full  anesthesia  is  often  maintained 
for  fifteen  to  twenty  minutes  after  the  body  has  been  brought  to  the  upright 
position  and  the  inhaler  removed.  In  relatively  short  operations,  therefore, 
one  can  dispense  with  the  anesthetist.  French  says  that  in  this  method  the 
loss  of  blood  in  tonsil  and  adenoid  operations  is  less  than  a  dram.  One  need 
not  have  any  apprehension  relative  to  secondary  hemorrhage  when  the  cuffs 
are  released  and  the  patient  returned  to  the  horizontal  position,  for  in  his 
series  of  cases  he  did  not  encounter  this  condition.  The  pressure  should  be 
maintained  from  the  end  of  the  induction  of  anesthesia  to  the  completion  of 
the  operation.  To  be  successful  in  this  method  of  anesthesia  requires  the 
services  of  an  expert  anesthetist. 

Emergency  Equipment. — It  is  necessary  to  have  ready  for  immediate 
use  tongue  forceps,  a  wedge  for  forcibly  opening  set  jaws  (the  Heisters 
mouth  gag  (Fig.  57)  serves  this  purpose  admirably),  and  gauze  sponges 
for  clearing  the  mouth  and  pharynx  of  secretions  which  may  interfere  with 

respiration.  It  is  good  practice  to  have  prepared  various  remedies  for  im- 
mediate use  in  the  treatment  of  any  alarming  symptoms  which  may  arise 

during  and  after  anesthesia.  It  is  our  practice  to  have  ready  a  solution  of 
aromatic  spirits  of  ammonia  in  proportion  of  one  dram  to  one  ounce  of  water. 

One-half  dram  of  this  solution  is  dropped  by  means  of  a  medicine  dropper  into 
the  back  of  the  mouth  and  repeated  if  required.     Should  the  respiration 

Fig.  57. — Heister's  moutli  gag. 

falter,  the  pulse  become  weak,  the  skin  and  mucous  membrane  blanched, 
or  if  the  patient  is  cyanotic,  aromatic  spirits  of  ammonia  should  be  used. 
In  nearly  every  case  this  will  bring  the  patient  out  in  a  remarkably  short 
time.  If  further  stimulation  is  required,  a  hypodermic  syringe,  filled  with 

one-twentieth  to  one-sixtieth  gr.  of  strychnin  sulphate  in  sterile  water,  may 
be  used.  Other  medicinal  agents  have  their  supporters,  but  these  have 
always  been  sufficient  in  our  hands. 

One  of  the  pulmotors  now  on  the  market  should  be  included.  An  oxygen 
tank  with  a  rubber  bag  and  face  mask  should  also  be  within  easy  reach. 

Treatment  of  Anesthetic  Emergencies. — There  are  four  principal  emer- 
gencies which  are  occasionally  met  with  when  giving  an  anesthetic.  Syncope, 

or  heart  failure,  may  occur  either  in  light  or  full  anesthesia.  Respiration  may 
be  embarrassed,  or  it  may  fail.  In  syncope  during  light  anesthesia,  if  the 

patient  is  in  the  prone  position,  the  table  should  be  shifted  to  the  Trendelen- 
berg  posture.     The  head  is  then  lower  than  the  trunk  and  blood  is  thus 
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returned  to  the  brain  more  rapidly  than  in  the  horizontal  position.  Strych- 
nin, gr.  one-thirtieth,  should  be  given  hypodermically  and  the  anesthetic 

stopped.  A  piece  of  cotton,  saturated  with  aromatic  spirits  of  ammonia, 
may  be  held  over  the  nose  of  the  patient.  Occasionally  it  is  necessary  to 
resort  to  artificial  respiration.  When  recovery  takes  place,  the  anesthetic 
can  be  continued,  but  the  operation  should  not  be  resumed  until  the  patient 
is  fully  anesthetized.  When  syncope  or  cardiac  failure  occurs  during  full 

anesthesia,  there  is  more  danger.  The  chloroform  or  ether  should  be  discon- 
tinued immediately.  Cardiac  stimulants  and  artificial  respiration  are  usually 

necessary.  If,  after  a  reasonable  time,  there  is  no  appreciable  improvement 
in  the  heart,  it  is  recommended  by  some  authors  that  an  incision  be  made 
through  the  epigastrium  and  the  heart  massaged  directly,  but  usually  indirect 
massage  of  the  heart  is  sufiicient.  This  is  done  by  rapidly  pounding  over  the 
precordium  and  by  massage  movements  applied  high  up  under  the  costal 
arch.  Cardiac  failure,  occurring  during  chloroform  anesthesia,  renders  the 
outlook  very  bad. 

The  respiration  may  be  embarrassed,  due  to  an  obstruction  and,  as  the 
usual  form  is  a  falling  back  of  the  tongue,  the  jaw  should  be  first  pushed 
forward,  the  mouth  opened  and  the  tongue  raised.  The  fauces  and  pharynx 
may  be  cleaned  out  with  a  sponge  on  a  long  tissue  forcep  and,  at  the  same 
time,  the  posterior  portion  of  the  tongue  may  be  pressed  down  and  forward, 
giving  greater  passage  area.  If,  owing  to  a  sudden  edema  o;f  the  pharynx 

and  larynx,  it  is  impossible  for  air  to  gain  access  to  the  lungs,  it  becomes  neces- 
sary to  do  a  tracheotomy.  Laryngeal  spasms  occasionally  require  this  also. 

In  tracheotomy,  the  incision  is  made  as  close  to  the  sternum  as  possible,  in 
the  median  line.  The  transverse  portion  of  the  thyroid  is  thus  avoided. 
The  incision  should  be  about  one  inch  long,  through  the  skin,  muscle,  fascia 
covering  the  trachea,  and  down  through  the  tracheal  ring.  The  opening  thus 
made  is  held  apart  with  artery  forceps  until  such  time  as  the  tracheal  tube 
can  be  inserted  and  fastened  around  the  neck  by  means  of  a  piece  of  tape. 
After  the  tube  is  in  place,  sutures  should  be  taken  in  the  skin  to  close  the 
opening  around  the  tube. 

Artificial  Respiration. — If  the  respiratory  efforts  are  feeble  after  the  ob- 
struction has  been  removed,  artificial  respiration  should  be  instituted.  The 

usual  method  is  that  of  Sylvester.  The  patient  lies  in  a  horizontal  position 
and  the  operator  stands  behind  his  head.  The  arms  are  flexed  at  the  elbows 
and  pulled  upward  over  the  head  of  the  patient.  They  are  then  pressed 
down,  in  and  on  the  chest.  In  this  manner  the  ribs  are  raised  by  the  action  of 
the  flexor  muscles  and  the  chest  is  filled  with  air.  When  the  arms  are  placed 
on  the  chest,  the  lungs  are  emptied.  This  should  be  repeated  at  the  rate  of 
fifteen  to  twenty  times  a  minute.  Unless  the  respiratory  tract  is  free  of  all 
obstructions  and  there  is  a  free  passage  for  air,  it  is  useless  to  do  artificial 
respiration.  Oxygen  is  frequently  administered  with  this  method.  In  the 
administration  of  anesthetics  to  children,  when  the  circulation  and  respiration 
become  enfeebled  or  fail,  the  most  positive  method  of  resuscitation  is  to  take 
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the  patient  immediately  from  the  table,  place  the  head  down,  and  grasp  the 
neck  from  behind  with  the  left  hand  (Fig.  58).  The  feet  are  held  upward 

by  the  right  hand  and  vigorous,  rapid  jarring  motions  are  made  in  a  down- 
ward direction.  These  are  repeated  at  the  rate  of  twenty  times  a  minute. 

The  object  of  this  is  to  force  the  blood  to  the  nerve  centers,  thus  stimulating 
them.     The  vigorous  shaking  of  a  child  also  carries  the  abdominal  viscera 
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Fig.  58. — Author's  method  of  resuscitating  a  child  in  asphyxia. 

forcibly  against  the  diaphragm,  thus  assisting  respiration.  The  upward 
movements  favor  inspiration.  Further,  the  impact  of  the  viscera  against  the 
pericardium  acts  as  a  direct  stimulant  to  the  heart.  One  should  endeavor  to 

have  this  movement  come  at  the  time  when  the  child  makes  a  feeble  respira- 

tory effort.  In  the  author's  hands,  this  method  of  resuscitation  has  proven 
most  satisfactory.     In  his  opinion,  it  is  equal  to  or  better,  as  a  heart  massage, 
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than  the  open  method  alread}^  referred  to.  Further,  it  does  not  necessitate 
an  operation  which,  in  itself,  is  attended  with  more  or  less  danger  to  the 

patient's  life. 
Since  the  advent  of  the  pulmotor,  artificial  respiration  has  been  made 

easier.  The  use  of  this  machine  may  be  continued  over  a  long  period  with- 
out much  effort.  Care  should  be  exercised  to  prevent  a  rupture  of  the  lung 

due  to  over-pressure. 

Other  Methods  of  Combating  Asphyxia. — Venesection  occasionally  is  used 

in  asphyxia  of  stout,  plethoric  people.  After  respiration  has  been  re- 

established, this  relieves  the  dilatation  of  the  heart  and  stimulates  its  con- 
traction. About  one  pint  of  blood  may  be  removed  safely.  In  respiratory 

failure,  not  due  to  obstruction,  artificial  respiration  should  be  immediately 

applied.  In  conjunction  it  is  well  to  make  rhythmical  traction  on  the 

tongue.  This  is  done  by  means  of  a  tongue  forceps  or  a  suture  passed  through 

the  tip  of  it.  Care  should  be  taken  not  to  cause  an  abrasion  of  the  under 

portion  of  the  tongue  by  the  lower  teeth,  as  infection  very  readily  takes  place 
and  is  difficult  to  control. 

AFTER-EFFECTS  OF  ETHER  AND  CHLOROFORM 

Frequently,  when  the  anesthetic  is  stopped,  a  more  or  less  severe  attack  of 

vomiting  may  set  in.  It  is  quite  usual  to  have  a  small  amount,  which  comes 

on  before  the  patient  leaves  the  operating  table.  This  is  considered  by  some 

as  a  reaction  due  to  the  operation.  If  the  vomiting  is  severe,  there  are  several 

causes  which  should  be  considered.  A  patient,  who  has  had  an  excessive 

amount  of  chloroform  or  who  has  been  under  its  influence  for  a  long  time,  is 

liable  to  these  severe  attacks.  If  asphyxia  accompanies  ether  anesthesia, 

vomiting  seems  to  be  brought  on.  Peritonitis,  with  intestinal  obstruction, 

causes  vomiting  sometimes  after  the  patient  has  regained  consciousness.  Oc- 
casionally, an  idiosyncrasy  is  noted  and  a  severe  attack  of  vomiting  follows. 

In  the  treatment  of  this  condition,  the  stomach  should  be  washed-out,  or,  if 
the  patient  can  stand  the  vomiting  without  injury  to  the  operative  field, 

plenty  of  water  may  be  given,  thus  washing  out  the  stomach.  In  the  light 

attacks,  however,  it  is  not  necessary  to  institute  any  form  of  treatment  what- 
ever. After  one  or  two  efforts,  the  patient  ceases  to  vomit.  In  the  severe 

cases,  rectal  feeding  and  normal  salt  solution  should  be  given,  the  latter  be- 
cause of  the  marked  thirst  present  in  these  cases.  Drugs  have  very  little  use 

in  this  condition,  but  the  administration  of  brandy,  whiskey,  black  coffee,  or 

sodium  bicarbonate  occasionally  seems  to  give  results. 

Bronchitis  and  other  lung  complications,  such  as  pneumonia,  develop  es- 
pecially after  ether  anesthesia.  As  the  technic  of  this  form  of  anesthesia  is 

improved,  this  complication  is  less  frequent.  The  administration  of  morphin, 

gr.  one-fourth,  with  atropin,  gr.  1/150,  renders  the  respiratory  tract  less  liable 
to  infection  because  the  bronchial  secretions  are  inhibited.     Dirty  masks  or 
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inhalers  contribute  to  this  condition.  iVcid  intoxication,  or  aceturia,  results 

in  some  cases  after  the  administration  of  chloroform.  Pathologically  there  is 

a  fatty  degeneration  of  the  liver,  kidneys  and  heart.  This  condition  may  be 

present  before  the  administration  of  the  anesthetic  or  be  caused  by  it.  Ace- 
tone and  diacetic  acid  are  found  in  the  blood  and  urine.  The  condition  is 

more  liable  to  develop  in  fat  children,  diabetes  or  sepsis.  The  symptoms 

which  are  usually  present  are  violent  and  persistent  vomiting  of  material  which 

looks  like  coffee  grounds.  It  has  a  sweet  odor  and  acetone  can  be  noticed  in 

the  breath.  There  is  restlessness,  delirium  and  finally  coma.  The  treatment 

consists  in  the  administration  of  large  amounts  of  sodium  bicarbonate  by 

mouth,  intravenously  and  per  rectum.  The  rectum  should  be  dilated,  as 

this  has  a  stimulating  effect  on  the  respiratory  center.  In  the  last  two  condi- 
tions mentioned,  the  pulmotor  may  be  used.  In  the  larger  cities,  and  in 

many  of  the  hospitals  at  the  present  time,  the  pulmotor  is  a  regular  part  of  the 

emergency  equipment.  It  has  been  successfully  used  in  cases  of  gas  poisoning, 

respiratory  failure  after  an  anesthetic,  and  in  asphyxia  of  the  new-born.  The 

apparatus  performs  its  function  by  stimulating  respiration  through  mechan- 
ical means.  It  is  operated  by  oxygen  under  high  pressure,  which,  in  turn,  is 

inhaled  by  the  patient.  Every  large  hospital  should  be  equipped  with  one  of 

these  apparatus. 

After  Treatment  of  Anesthesia. — After  the  anesthetic  has  been  stopped 
and  the  patient  placed  in  bed,  it  is  very  essential  that  he  should  be  watched 

carefully.  There  are  many  things  which  will  lead  to  disaster  unless  this  pre- 

caution is  strictly  followed.  On  awakening  the  patient  is  frequently  rest- 
less and  may  fall  out  of  bed;  external  or  internal  hemorrhage  may  be  started. 

Any  bandages  or  splints  that  may  have  been  applied  mav  be  moved  through 

the  patient's  uneasiness.  Asphyxia  may  supersede  from  any  of  the  causes 
mentioned  under  Anesthesia  and  also  from  material  which  has  been  vomited. 

A  nurse  should  be  in  constant  attendance  until  consciousness  is  fully  re- 

gained. The  patient's  head  should  be  kept  low  and  on  one  side,  thus  taking 
precautions  against  shock  or  syncope  and  allowing  the  escape  of  the  vomitus 

and  accumulation  of  mucus  from  the  pharynx.  The  patient  should  lie  be- 
tween blankets  and  hot  water  bottles  be  placed  outside  of  these  so  that  the 

patient  will  not  be  burned. 

As  a  matter  of  precaution,  in  operations  on  the  mouth,  the  stomach  may 

be  washed  out  by  introducing  a  soft  rubber  catheter  with  a  glass  funnel  attached 

to  one  end.  Warm,  sterile  water  is  poured  in  until  the  stomach  is  full.  By 

inverting  the  child,  the  water  will  flow  out.  This  should  be  repeated  two 

or  three  times.  It  prevents  the  accumulation  of  the  gastric  juices  on  the  raw 

edges  of  the  mouth  wounds  and  thus  will  not  interfere  with  their  healing. 

The  question  of  diet  varies  with  dift'erent  surgeons.  Most  of  them  prohibit 
the  use  of  water  until  after  the  patient  has  thoroughly  regained  consciousness, 

while  others  allow  its  use  as  soon  as  the  patient  desires  it.  The  author  favors 

the  administration  of  water  as  soon  as  the  patient  desires  it,  except  in  operations 
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on  the  soft  palate  where  retching  is  liable  to  damage  the  result  of  the  operation. 
Solid  food,  however,  should  be  withheld  for  several  days,  the  time  necessarily 

varying  with  the  operation  performed.  It  is,  perhaps,  best  to  start  the  pa- 
tient on  a  liquid  diet,  consisting  of  plain  milk,  peptonized  milk,  buttermilk,  tea, 

meat  extract,  barley  or  albumen  water  and  soup. 

SPINAL  ANESTHESIA 

Spinal  anesthesia,  in  the  United  States,  is  not  favorably  thought  of.  In 
European  countries,  however,  it  is  used  rather  extensively,  especially  since 
Jonnesco  has  so  forcibly  brought  it  to  the  attention  of  the  medical  profession. 
It  seems  to  have  a  definite  place  in  surgery,  but  as  yet  it  is  impossible  to  say 
that  it  is  without  dangers.  Up  to  the  present  time,  no  adequate  comparison 
may  be  made  between  the  mortality  of  spinal  anesthesia  and  that  of  general 
anesthesia,  because  there  has  not  been  a  sufficient  number  of  cases  reported. 

Its  use  at  present  seems  to  be  limited  to  cases  in  which  operation  is  desir- 
able or  necessary  and  in  which  a  general  anesthetic  is  contra-indicated.  The 

drugs  which  are  commonly  used  are  cocain,  stovain,  novocain,  tropa-cocain 
and  strychnin. 

Drugs  used  in  Spinal  Anesthesia. — Cocain  hydrochloride  was  the  first 
drug  used  in  this  method  of  anesthesia.  Doses  ranging  from  gr.  one-fourth 
to  one-half  have  been  injected,  but  it  seems  to  be  the  consensus  of  opinion 
that  gr.  one-fourth  is  the  best  to  use.  Because  of  the  high  mortality  and  the 
severe  after-effects  following  the  use  of  cocain,  it  has  now  been  more  or  less 
abandoned.  Stovain  is  the  drug  most  commonly  used  as  it  has  a  less  toxic 
action  than  cocain.  The  dose  is  usually  o.i  gram  dissolved  in  i  cc.  of  sterile 
water  or  normal  salt  solution.  Barker  has  recommended  a  solution  made  as 

follows:  0.1  gram  stovain  and  0.05  gram  glucose  are  added  to  i  cc.  of  sterile 
distilled  water.  The  addition  of  the  glucose  makes  the  solution  heavier, 
thus  it  remains  in  the  lower  portion  of  the  spinal  theca.  Novocain  is 
used  quite  extensively,  i  cc.  of  a  10  per  cent,  solution  being  the  usual  dose. 
Tropacocain  has  been  tried  in  doses  from  0.05  to  o.i  gram.  It  is  claimed 

that  the  last  two  drugs  are  less  toxic  than  stovain.  It  was  the  author's 
privilege,  while  visiting  Professor  Doctor  Bier,  Chief  Surgeon  to  the  Uni- 

versity of  Berlin,  to  witness  extensive  operations  performed  under  tropa- 
cocain spinal  anesthesia.  The  anesthesia  was  complete,  the  operation 

performed  in  the  lower  part  of  the  body  was  painless  and  the  patient  was 
conscious  from  start  to  finish.  Professor  Bier  is  very  pronounced  in  his 

preference  for  tropacocain  in  spinal  anesthesia.  Professor  Jonnesco  recom- 
mends a  combination  of  strychnin  and  stovain.  He  claims  that  he  is  able 

to  eliminate,  to  a  great  extent,  the  marked  toxic  effects  of  stovain  on  the 
spinal  cord  by  the  use  of  strychnin.  It  does  not  seem  to  interfere  in  any 
way  with  the  anesthetic  effects.  He  has  used  it  in  a  fair  number  of  cases, 

but  several  fatalities  have  been  reported.  The  advisability  of  giving  mor- 
phin  before  the  spinal  injection  is  still  a  debatable  question. 
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Method  of  Injecting  Spinal  Anesthesia. — The  patient  is  seated,  with  back 
bent  forward,  unless  this  is  impossible  because  of  his  physical  condition.  In 
the  latter  case,  he  lies  on  his  side  with  the  shoulders  raised.  Throughout 

the  operation  this  precaution  is  taken  so  that  the  spinal  solution  is  pre- 
vented from  reaching  the  medulla.  The  skin  over  the  lumbar  region  is  thor- 
oughly cleaned  and,  at  the  point  where  the  needle  is  to  be  inserted,  ethyl 

chloride  may  be  sprayed  to  produce  insensibility  of  the  skin.  A  needle, 
which  is  four  inches  long  and  has  a  stylet,  is  used.  The  needle  is  inserted  in 
the  midline  of  the  back  between  the  third  and  fourth  lumbar  vertebras.  This 

can  be  mapped  out  by  drawing  a  horizontal  line  between  the  highest  points  of 
the  iliac  crests.  The  needle  is  inserted  between  the  lamina  and  then  pushed 

up  for  about  one-half  inch.  When  it  enters  the  spinal  canal,  there  is  a  distinct 
feeling  of  entering  a  hollow  tube.  The  stylet  is  then  withdrawn  and  the 
spinal  fluid  flows  out.  About  i  or  2  cc.  of  fluid  is  allowed  to  escape  and  the 
drug  to  be  used  is  then  injected.  If  the  spinal  fluid  does  not  flow,  it  is 
useless  to  inject  the  drug  as  the  needle  is  not  inserted  in  the  spinal  canal. 
After  the  needle  is  withdrawn,  the  puncture  wound  may  be  closed  with 
collodion. 

Resulting  Anesthesia. — As  a  result  of  injecting  the  drug,  there  soon  is 
loss  of  pain  and  temperature  sense,  which  is  usually  complete  in  about  ten 
minutes.  The  tactile  sensation,  however,  is  not  abolished.  The  reflexes,  in 
the  lower  portion  of  the  abdomen  and  all  the  lower  extremities  are  lost.  The 
bladder  and  rectum  are  rarely  affected.  The  motor  nerves  are  more  or  less 
involved  and  various  degrees  of  paralysis  are  noted.  When  the  anesthetic  is 
injected  into  the  lumbar  region,  the  parts  of  the  body  affected  are  those 
supplied  by  the  sacral  and  lumbar  nerves.  Thus  the  body  below  the  line  of 
the  navel  is  rendered  analgesic.  Occasionally,  if  the  patient  is  not  kept  more 
or  less  upright,  the  upper  region  may  reach  as  high  as  the  ensiform  cartilage,  or 
nipple.  It  is  dangerous  to  endeavor  to  produce  anesthesia  above  the  navel  by 
allowing  the  patient  to  lie  flat,  as  there  is  great  risk  of  affecting  the  medulla 
and  causing  respiratory  paralysis.  The  effects  of  the  anesthetic  wear  off  in 
about  one  hour.  Properly  given,  there  is  little  change  in  the  pulse  and 

respiratory  rate.  Blood-pressure  rarely  is  affected.  With  the  use  of  cocain, 
the  after-effects  are  particularly  discouraging.  Severe  headache,  backache, 

and  a  rise  of  temperature  to  102°  F.  have  been  noted.  Very  often  there  is 
severe  vomiting.  Thus  the  patient  does  not  escape  the  usual  effects  of  a 
general  anesthetic.  With  stovain,  there  may  be  some  headache  and  vomiting, 
but  these  are  much  milder.  Paralysis  of  various  portions  of  the  body  has 
been  noted  and  caused  considerable  alarm.  The  ocular  motor  nerves  may 
be  affected  and  paraplegia  be  present.  These  are  usually  of  a  transitory 
character. 

Advantages  and  Disadvantages  of  Spinal  Anesthesia. — It  is  claimed  that 
spinal  anesthesia  causes  a  diminution  of  shock;  that  it  is  unnecessary  to 

prepare  the  stomach  or  bowels;  and  that  in  desperate  cases,  where  operation  is 
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liable  to  terminate  fatally,  the  patient  does  not  die  on  the  table.  It  can  be 

used  on  patients  who  refuse  to  take  a  general  anesthetic.  In  certain  diseases, 

such  as  diabetes  and  nephritis,  where  a  general  anesthetic  is  dangerous,  it 

seems  to  be  useful.  According  to  statistics  of  the  present  time,  spinal  anes- 
thesia is  more  dangerous  than  general.  Crile  states  that  it  is  fifty  times  more 

dangerous  than  chloroform,  while  Chiene  states  that  it  has  a  mortality  of  i  in 

570.  It  fails  in  many  cases  because  the  spinal  theca  is  not  penetrated  satis- 
factorily. This  is  seen  in  old,  feeble  and  emaciated  patients.  The  anesthetic 

can  rarely  be  used  in  those  who  are  nervous  and  have  a  fear  of  operation. 

Spinal  anesthesia  has  the  added  disadvantage  of  producing  late  paralysis  and 

there  is  also  a  risk  of  cerebral  or  spinal  meningitis. 

Indications  for  use  of  Spinal  Anesthesia. — It  seems  to  be  the  consensus  of 
opinion  at  present  that  the  indications  for  spinal  anesthesia  are  as  follows: 

Conditions  where  there  is  severe  shock,  or  where  the  resulting  operation  in- 
volves large  nerves,  as  in  amputation  at  the  hip.  In  certain  diseases,  such  as 

diabetes,  heart  conditions  and  general  weakness,  it  has  been  used  suc- 
cessfully. In  cases  with  intestinal  obstruction,  where  there  is  constant 

vomiting  and  it  is  difficult  to  administer  a  general  anesthetic,  this  form  may 

be  advantageously  used.  Operations  performed  in  extremis  can  best  be  done 

under  this  anesthetic.  Finally,  patients  who  refuse  to  give  their  consent  to 

a  general  anesthetic  often  will  consent  to  spinal  anesthesia. 

LOCAL  ANESTHESIA 

Owing  to  the  fact  that  local  anesthesia  is  becoming  more  important  every 

day,  it  is  deemed  advisable  to  go  into  the  subject  with  more  detail  than  is 

usual  in  text-books  of  this  size.  Local  anesthesia  is  being  extended  rapidly  so 
that  many  major  operations  are  now  performed  satisfactorily  by  its  use.  This 

form  of  anesthesia  may  be  induced  in  several  ways.  The  one  that  interests 

us  most  is  by  means  of  the  injection  of  drugs  beneath  the  skin  or  mucous  mem- 
brane. Water  alone  conveys  a  certain  degree  of  analgesia.  Whether  this  is 

due  to  the  pressure  on  the  sensory  nerve  endings  or  to  an  analgesic  property 

possessed  by  the  water  is  not  thoroughly  understood  at  present.  I  am  of 

the  opinion  that  the  former  is  correct.  The  addition  of  drugs  renders  this 

property  of  water  more  effective. 

Cocain. — Cocain,  in  the  form  of  the  hydrochlorate,  is  one  of  the  best 
known  and  most  frequently  employed  drugs  to  produce  local  anesthesia. 

It  has  its  origin  from  the  coca  plant,  being  one  of  four  alkaloids.  It  occurs 

as  a  colorless  prism  and  has  a  slightly  bitter  taste.  It  is  soluble  in  0.4  parts 

of  water  and,  owing  to  the  fact  that  it  develops  a  fungus  quickly,  it  is  best 

to  employ  a  fresh  solution  each  time.  It  should  not  be  boiled  as  it  decom- 
poses into  ecgonin  and  other  alkaloids. 

Many  people  have  an  idiosyncrasy  to  cocain.  There  is  no  way  of  deter- 
mining this  fact  before  the  drug  is  administered.     Therein  lies  the  danger  of 
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using  cocain.  A  patient,  who  possesses  this  idiosyncrasy,  will  suddenly  de- 

velop, a  few  minutes  after  the  injection,  vertigo,  pallor,  fainting,  profound  car- 
diac and  respiratory  depression  with  tremors  and  other  nervous  symptoms. 

He  may  also  be  slightly  nauseated  and  complain  of  dizziness  before  fainting. 

Convulsions  are  seen  sometimes.  If  untreated,  the  patient  may  go  into  a 

deep  coma. 
The  treatment  consists  of  the  use  of  stimulants  and  vasodilators.  Mor- 

phin  in  large  doses,  hypodermically,  is  unquestionably  of  great  value. 

Atropin  should  be  incorporated  with  the  morphin  as  it  is  a  respiratory 

stimulant.  Amyl  nitrite  may  be  given  by  inhalation.  Artificial  respiration 

should  be  employed  when  breathing  fails. 

Cocain  hydrochlorate  should  not  be  used  in  greater  strength  than  one- 

half  of  one  per  cent,  under  the  skin  and  one-fourth  of  one  per  cent,  in  the 
deeper  tissues.  This  does  not  allow  of  the  injection  of  large  quantities  at  a 

time,  and  because  a  solution  is  one-fourth  of  one  per  cent,  in  strength  is  no 
reason  why  one  should  recklessly  inject  large  amounts. 

To  use  one-fourth  of  one  per  cent,  cocain  is,  by  no  means,  an  assurance 
that  the  patient  may  not  receive  a  toxic  dose.  With  this  solution  the 

operator  should  use  only  as  many  minims  as  is  absolutely  necessary,  but 
not  over  one  dram.  Having  witnessed  the  toxic  action  of  cocain  when 

administered  hypodermically  by  experts,  I  desire  to  sound  a  word  of 

warning  to  the  inexperienced. 

To  accomplish  a  painless  cutting  of  the  skin  or  mucous  membrane,  the 

cocain  should  be  injected  into  and  not  beneath  it.  Where  the  cocain  is 

applied  directly  to  the  mucous  membrane,  solutions  of  one-fourth  of  one  per 
cent,  are  entirely  too  weak.  It  then  becomes  necessary  to  use  a  much 

stronger  solution.  Many  men  employ  strengths  varying  from  lo  to  20  per 

cent.  The  reason  they  do  not  obtain  the  poisonous  effects  is  that  the  blood- 
vessels are  so  markedly  contracted  that  they  do  not  absorb  the  solution  and 

thus  very  little  gains  entrance  to  the  general  circulation.  This  does  not 

apply  when  the  cocain  is  used  subcutaneously. 

Many  formulae  have  been  put  forth  by  various  authors  with  the  idea  of 

incorporating  with  cocain  some  drug  that  would  add  to  its  analgesic  power. 

Struthers'  formulae  are  perhaps  the  best: 

No.   I. 

Cocain  hydrochloride  gr.  i 

Solution  of  adrenalin  chloride  (i-iooo)  TTlxii 
Solution  of  sodium  chloride  (0.75%)  f§ii 

No.   2.  ^ 

Eucain  lactate  gr.  i 

Solution  of  adrenalin  chloride  (i-iooo)  TTlv 
Solution  of  sodium  chloride  (0.75%)  f3x 
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No.  3. 

Cocain  hydrochloride 
Eucain  lactate  aa.  gr.  i 

Solution  of  adrenalin  chloride  (i-iooo)  ITlxii 
Solution  of  sodium  chloride  (0.75%)  f5iii 

It  is  a  fallacy  to  place  cocain  in  the  cavity  of  a  tooth  with  the  idea  of 
alleviating  pain.  Only  the  exposed  surfaces  of  the  nerve  fibrils  within  the 
dentin  are  affected.  The  cocain  does  not  penetrate  the  pulp.  Five  to  ten 
per  cent,  solutions  have  been  placed  in  the  nose  for  the  purpose  of 
anesthetizing  the  nerves  which  supply  the  upper  incisor  teeth  so  that 
operations  might  be  made  upon  them  painlessly.  As  in  the  use  of  cocain 
elsewhere,  idiosyncrasies  of  the  patient  may  be  attended  with  serious 
consequences.  Cocain  has  also  been  carried  into  the  antrum  of  Highmore 
for  the  purpose  of  anesthetizing  the  nerves  which  supply  the  posterior  teeth. 
Such  a  procedure,  however,  I  regard  as  hazardous  unless  practised  with 

great  care. 

Eucain. — Beta-eucain  and  lactate  of  eucain  are  used  very  extensively 
because  they  are  practically  devoid  of  poisonous  properties.  They  are  not  as 
powerful  as  cocain,  but  a  stronger  solution  can  be  used  with  comparative 
safety.  The  average  strength  is  two  per  cent.  Adrenalin  should  be  added 

for  the  contracting  efifect  it  has  on  the  blood-vessels. 

J.  M.  Patton  says,  regarding  the  use  of  local  anesthetics:  "I  simply  wish 
to  mention  here  the  results  of  many  hundreds  of  experiments  with  cocain 
and  eucain  conducted  on  dogs,  guinea  pigs  and  rabbits,  as  well  as  a  clinical 
practice  extending  over  a  period  of  twelve  years.  At  the  outset,  I  want 
it  understood  that  my  statements  only  apply  to  operations  in  the  mouth 
where  injections  are  made  through  the  mucous  membrane,  for  I  recognize 
that  the  nature  of  the  tissues,  into  which  injections  are  made,  has  much 
to  do  with  the  results.     My  conclusions  are  as  follows: 

1.  Cocain  is  more  toxic  than  beta-eucain. 
2.  Cocain  is  more  anesthetic  than  beta-eucain.  .      ,    • 
3.  Cocain  is  more  rapid  in  its  action. 
4.  Cocain  solutions  are  more  irritating  to  tissues. 
5.  Cocain  is  less  dangerous  in  its  action  upon  the  heart. 

6.  Cocain  is  not  constant  in  its  effects — you  cannot  tell  who  will  be  most 
susceptible. 

7.  Beta-eucain  acts  almost  the  same  on  different  individuals. 
8.  Cocain  solution  will  not  keep  long  and  cannot  be  boOed,  while  beta- 

eucain  solutions  can  be  sterihzed  by  boiling  and  are  fairly  stable. 
9.  When  danger  symptoms  arise  from  cocain  administration,  they  are 

more  easily  counteracted  than  when  they  arise  from  beta-eucain. 

10.  Cocain  local  effects  are  more  lasting  than  beta-eucain." 
I,  personally,  do  not  advocate  the  use  of  cocain  for  the  following  reasons: 
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1.  Because  of  the  danger  of  acute  poisoning,  with  its  cardiac  effects. 

2.  The  habit-forming  tendency. 
3.  Because  of  the  marked  local  congestion  produced  after  the  anesthesia 

has  worn  off. 

It  is  not  necessary  to  state  that  the  hypodermic  needle  used  in  this 
work  should  be  sterilized  carefully  and  the  skin  prepared  surgically. 

Tropacocain.— Tropacocain  has  origin  in  the  coca  plant.  It  is  freely 
soluble  in  water,  but  is  weaker  than  cocain.  It  keeps  well  and  is  not  de- 

composed by  boiling.  It  is  very  expensive  and,  therefore,  is  little  used  as 
a  local  anesthetic. 

Urea  and  Quinin  Hydrochloride. — Urea  and  qumin  hydrochloride  are 
freely  soluble  in  water  and  may  be  boiled.  The  solution  should  be  freshly 
prepared,  as  it  does  not  keep  long.  This  local  anesthetic  differs  from  the 
others  in  that  the  analgesia  produced  lasts  much  longer.  It  is  not  unusual 

for  it  to  continue  twenty-four  to  forty-eight  hours.     It  is  used  extensively 

Fig.  59. — Ethyl  chloride  tubes. 

today.  The  bad  effects  noted  have  come  from  over-distending  the  part 
injected. 

Quinin  Bisulphate. — Quinin  bisulphate  is  soluble  in  water  and  used  in  a 
two  per  cent,  solution.     It  does  not  produce  any  systemic  poisoning. 

Stovain  Hydrochlorate. — Stovain  hydrochlorate  is  a  synthetic  product 
which  dissolves  readily  in  water.  It  should  be  used  in  combination  with 
adrenalin.  It  is  used  in  a  strength  of  0.75  percent.  When  employed  on  the 
mucous  membranes,  from  five  to  ten  per  cent,  solutions  may  be  used. 

Holocain  Hydrochlorate. — Holocain  hydrochlorate  is  readily  soluble  in 
water  and  keeps  well.  It  is  more  toxic  than  cocain.  It  is  rarely  used 
hypodermically. 

Alypin. — Alypin  is  extremely  soluble  in  water  and  may  be  sterilized  by 
boiling.  One  to  four  per  cent,  solutions  may  be  employed.  It  is  less  toxic 
than  cocain. 
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Orthoform. — Orthoform  is  moderately  soluble  in  water  and  is  decomposed 
by  boiling. 

Ethyl  Chloride. — Ethyl  chloride  is  a  thin,  colorless,  inflammable  and  very 
volatile  ether.  It  is  put  up  in  tubes  (Fig.  59)  with  a  spray  nozzle,  which 

is  easily  controlled.  It  should  be  used  by  throwing  the  spray  on  the  tissues 

to  be  operated  upon.  When  applied  within  the  mouth,  the  tissues  may  be 

anesthetized  superficially.  The  anesthetizing  effect,  however,  does  not 

penetrate  far  enough  to  render  an  operation  painless  when  the  tissues  are 

deeply  involved.  Ethyl  chloride  is  indicated  in  the  performance  of  short 

operations,  such  as  opening  abscesses,  etc.  It  is  an  agent  that  can  be  used 

with  safety. 

Among  the  many  other  drugs  recommended  for  local  anesthesia,  it  suffices 

to  mention  anesthesin,  nervocidin,  brenzcain,  phenol,  pantopon,  acoin, 
chloretone  and  chloral  menthol. 

CONDUCTIVE  ANESTHESIA 

Novocain,^  the  properties  of  which  were  first  discovered  by  Prof.  Einhorn 

of  Munich,  alone  qualifies  to  all  of  Braun's  classical  demands  of  an  ideal  local 
anesthetic  which,  in  substance,  are  as  follows: 

1.  The  agent  used  must  be  quite  as  effective  as  cocain,  but  considerably 
less  toxic. 

2.  The  agent  must  not  cause  the  slightest   pain  upon   injection  nor  in 

any  way  interfere  with  healing. 

3.  The  agent  must  be  readily  soluble  in  water,  its  solutions  stable  and 

must  lend  itself  to  sterilization  by  boiling. 

4.  It  must  permit  the  addition  of  suprarenin  and,  to  a  degree,  be  able  to 

penetrate  mucous  membranes. 

A  glance  at  these  requirements  reveals  the  fact  that,  while  anesthetics, 

such  as  cocain,  eucain,  tropacocain,  stovain  and  alypin,  qualify  in  one  or  more 

of  the  above  demands,  novocain  alone  satisfies  in  every  particular. 

Novocain  is  a  non-irritating,  white  powder,  known  chemically  as  the 

hydrochlorid  of  p-aminobenzoyldiethylaminoethanol.  It  is  soluble  in  water 
in  nearly  all  proportions,  producing  a  neutral  solution.  No  idiosyncrasies 

to  this  drug  have  been  noticed.  Authorities  differ  as  to  dosage,  but  about 

I  gm.  may  be  considered  as  the  maximum.  No  death  has  yet  been  reported 

as  due  to  novocain.  It  must  be  remembered  that  highly  concentrated  solu- 
tions, and  not  the  amount  of  the  drug  employed,  are  the  causes  of  many 

untoward  sequelae.  The  writer,  in  experiments  on  himself  (carried  out  by 

Liebl),  injected  0.75  cc.  of  a  10  per  cent,  novocain  solution  with  somewhat 

unpleasant,  if  not  alarming,  symptoms  consisting  of  slight  deafness,  an  in- 

^  Dr.  S.  L.  Silverman  of  Atlanta,  Georgia,  while  following  me  in  my  work,  demonstrated 
in  my  clinics  the  efficiency  of  conductive  anesthesia,  using  novocain.  At  my  suggestion, 
he  wrote  a  summary  on  the  subject,  which  is  here  presented. 
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describable  sinking  sensation  and  a  general  feeling  of  unrest.  If  the  same 

amount  of  drug  had  been  diluted  to  form  a  i  or  2  per  cent,  solution,  no  un- 

pleasant constitutional  effect  would  have  followed.  As  novocain  is  non- 
irritating,  it  may  be  generously  applied  in  the  powdered  form  to  allay  pain 

in  fresh  wounds,  as  it  does  not  delay  healing.  Another  important  quality 

of  novocain  is  that  it  is  an  absolutely  non-habit-forming  drug.  In  the  light 

of  present-day  drug  addictions,  this  one  feature  should  commend  it  to  the 
medical  and  dental  professions. 

Suprarenin,  known  also  as  adrenalin,  epinephrin,  etc.,  is  the  organic 

principle  of  the  suprarenal  gland  obtained  from  sheep  and  oxen  (the  synthetic 

preparation,  however,  is  now  most  generally  used).  It  was  introduced  to 

local  anesthesia  by  Professor  Heinrich  Braun  of  Germany. 

The  spread  of  the  use  of  local  anesthesia  in  general  surgery  and  the  volumi- 
nous literature  on  the  subject,  as  well  as  its  employment  in  the  famous  Bier 

and  Braun  clinics,  also  in  the  associated  operations  of  Crile,  attest  to  the  effi- 

ciency of  novocain-suprarenin.  Through  the  translation  by  Riethmiiller 

of  Fischer's  work,  interest  in  local  anesthesia  has  waxed  keen  among  the 
dental  practitioners  of  this  country  and  has  been  productive  of  so  perfecting 

and  simplifying  the  technic  as  to  lend  itself  easily  to  the  daily  routine  of 

practice  and  while  the  technic,  as  will  be  described  here,  is  intended  for 

oral  surgeons  especially,  the  general  and  dental  surgeon  will  find  it  a  valu- 
able adjunct  in  other  operations. 

CONDUCTIVE  ANESTHESIA 

The  fact  that  blocking  the  sensory  nerve  trunk  anesthetizes  the  field 

which  it  supplies  was  first  made  known  in  animals  by  Torsellini,  Feinberg, 

Witzel  and  others.  Later,  Corning  and  Goldscheider  produced  the  same 

results  on  man,  but  this  achievement  was  then  only  of  theoretical  interest. 

Halstedt,  however,  was  the  first  to  make  practical  use  of  this  method,  in 

1885,  by  injecting  the  inferior  dental  nerve  just  as  it  enters  the  mandibular 

foramen — the  injection  being  made  for  the  purpose  of  extracting  certain 
teeth  in  its  distribution. 

Conductive  anesthesia,  a  term  coined  by  Braun,  is  not,  as  is  generally 

supposed,  an  endoneural  injection,  but,  rather,  a  perineural  one,  for,  as  in 

deep-alcohol  injections,  while  one  can  be  reasonably  sure  that  he  is  injecting 
into  a  nerve,  he  cannot  be  unequivocally  certain  of  it;  in  fact,  in  certain 

anomalous  anatomy,  the  operator  will  at  times  even  fail  successfully  to  obtain 

a  perineural  effect.  The  internal  anatomy  of  the  face,  as  is  well  known  to 

surgeons,  offers  as  many  variations  as  does  the  external.  Unless  one  dissects 

the  overlying  tissue  and  exposes  the  nerve  trunk,  as  described  by  Crile, 

Matas  and  Cushing,  an  endoneural  injection  will  probably  be  obtained,  but 

cannot  be  definitely  expected. 

Though  an  injection  be  made  in  the  vicinity  of  a  nerve  trunk,  anesthesia 
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will  result  after  a  short  waiting  period,  due  to  the  permeability  of  the  iso- 
tonic novocain-suprarenin  solution.  It  is  for  this  reason  that  about  twenty 

minutes  elapse  in  ordinary  mandibular  injections  before  the  solution  succeeds 

in  permeating  the  nerve  trunk.  Thus  it  will  be  seen  that  success  in  conduct- 
ive anesthesia  depends  on  diffusion,  not  on  pressure.  This  has  been  demon- 

strated by  Dzierzawsky,  where  colored  solutions  used  in  subperiosteal  injec- 
tions appeared  after  a  time  in  the  bone.  This,  as  Braun  points  out,  was  cer- 

tainly not  due  to  mechanical  infiltration. 
Conductive  anesthesia  should  be  given  the  preference  over  the  terminal 

or  infiltration  method  because:  (i)  Less  of  the  anesthetic  solution  is  neces- 
sary and  a  larger  area  affected.  (2)  Injections  are  made  remote  from  the 

field  of  operation,  which  is  usually  inflamed  or  infected.  (3)  Lastly,  anes- 
thesia obtained  by  the  conductive  method  lasts  longer  and,  moreover,  the 

injection  and  even  the  careless  emptying  of  the  syringe  are  not  accompanied 
by  the  slightest  pain  since  the  injections  are  given  in  loose,  cellular  tissue, 
consequently  without  pressure. 

There  are  four  methods  of  producing  anesthesia  in  the  oral  cavity: 
1.  The  interosseous  method,  which  consists  of  puncturing  the  buccal  or 

labial  plate  with  a  No.  i  burr  or  G.  G.  drill  just  behind  the  tooth  to 
be  anesthetized.  A  short,  blunt  needle  is  inserted  into  the  opening 

thus  made  and  a  small  amount  of  i  to  2  per  cent,  novocain-suprarenin 
solution  injected. 

2.  The  pericemental  method,  which  consists  in  the  insertion  of  the  hypo- 
dermic needle  as  far  as  possible  between  tooth-root  and  alveolus  and 

injecting  a  few  drops  of  the  above  solution. 
These  two  methods  offer  obvious  objections  to  their  adoption,  not  only 

because  of  the  time  consumed  in  the  execution  of  their  respective  technics, 

but  also  because  in  the  former  the  pericementum,  or  even  the  tooth- 
root,  may  be  grazed,  an  accident  to  be  avoided.  In  the  latter  method  (the 
pericemental),  the  likelihood  of  pushing  ahead  infective  material  is  too  great 
to  warrant  its  employment. 

The  two  methods  of  anesthesia  that  are  productive  of  the  best  results  are: 

terminal  and  conductive.  In  the  former,  the  injection  is  made  in  the  im- 
mediate field  of  operation,  but  is,  of  course,  contra-indicated  in  pus  areas. 

In  the  latter,  the  injections  are  made  at  the  points  most  convenient  for  reach- 
ing the  nerve  trunks  just  before  they  enter,  or  just  after  they  emerge  from, 

their  foramina  on  their  course  to  the  field  to  be  anesthetized.  Conductive 

anesthesia,  as  I  have  pointed  out,  requires  a  longer  time  to  produce  its 

effect  because  the  injections  are  perineural,  whereas,  if  the  nerve  be  ex- 
posed and  an  endoneural  injection  is  made  (as  has  been  performed  on  the 

sciatic  nerve,  exposing  it  in  the  gluteal  fold),  the  anesthesia  results  instan- 
taneously, Drecisely  as  if  the  nerve  trunk  had  been  severed  and  the  ends 

held  apart. 
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INSTRUMENTARTUM  USED  IN  CONDUCTIVE  ANESTHESIA 

While  failures  in  conductive  anesthesia  are  usually  laid  to  the  anesthetic 

solution  per  se,  yet  if  a  Uttle  thought  be  given  the  matter,  it  will  be  observed 
that  imperfect  syringes,  as  well  as  lack  of  waiting  periods,  unfamiliarity  with 
the  anatomy  involved,  and  a  host  of  other  steps  that  are  neglected,  are  condu- 

cive to,  at  least,  partial  failure.  We  deem  it,  therefore,  not  amiss  to  speak 
of  the  instrumentarium  employed  in  this  connection. 

Syringes  should  be  so  constructed  as  to  lend  themselves  to  steriHzation 

Fig.  60. — Still  for  obtaining  freshly  distilled  water. 

by^boiling  and,  if  so  constructed,  will,  of  course,  permit  of  no  packing  or 

washers  in  their  make-up.  Since  we  advocate  their  immersion  in  an  alcohol 
solution  when  not  in  use,  as  Fischer  has  suggested,  we  again  disqualify  any 
type  of  syringe  with  washers  for,  as  is  well  known,  alcohol  hardens  leather 
very  quickly. 

A  syringe  that  answers  all  of  our  requirements  and  is  suitable  both  where 
conductive  anesthesia  is  used  (anesthesia  requiring  no  pressure)  and  where 
the  terminal  method  is  employed  (anesthesia  requiring  pressure)  is  now  on 
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the  market,  known  as  the  Fischer  Syringe.  In  this  connection,  I  wish  to 

say  that  irido-platinum  needles,  though  more  expensive  than  nickel  or  steel 
needles,  are  best  adapted  for  this  work  since  they  can  be  sterilized  in  an 

open  flame  and  are  infinitely  less  liable  to  break. 

The  syringes,  with  hubs  and  needles  attached,  should  be  placed  on  a  metal 

stand  (the  latter  should  be  silver  rather  than  nickel-plated  to  prevent  rusting 
of  stand  and  clouding  of  solution),  along  with  the  novocain  dissolvers,  and 

immersed  in  a  jar  (ground-glass  cover)  of  absolute  alcohol.  Glycerin  should 
not  be  added  to  the  absolute  alcohol,  as  some  anesthetists  recommend,  for 

it  makes  the  instrumentarium  as  well  as  the  operator's  hands  slippery. 
When  the  anesthetic  is  to  be  administered,  the  porcelain  dissolving  cup 

is  removed  from  the  jar  and  touched  to  a  flame.  The  alcohol  will  thus  be 

entirely  removed,  but  should  the  alcohol  contain  glycerin,  the  cup  will  de- 
mand a  vigorous  washing  as  the  latter  will  not  burn.  The  syringe  is  next 

removed  and  cleansed  of  the  alcohol  by  drawing  distilled  water  into  it  once 

or  twice.  The  merest  trace  of  alcohol  will  not,  as  has  been  stated,  cause 

a  prolonged  anesthesia.  Several  drops,  however,  will  simulate  the  eft'ects 
of  the  ordinary  alcohol  injection. 

The  water  used  in  preparing  solutions  should  be  distilled  and  sterile  and 

should  be  prepared  by  the  operator  or  his  assistant  in  order  to  insure  against 

any  accident  resulting  from  questionable  waters.  Fig.  60  shows  an  inex- 

pensive and  suitable  water-still. 

PREPARATION  OF  SOLUTION 

Though  various  methods  of  preparing  the  solution  have  been  advocated, 

the  tablets  offer  the  most  convenient  mode  and,  at  the  same  time,  the 

procedure  is  safer  than  any  other  with  which  we  are  acquainted. 

The  tablets  we  use  are  of  novocain  with  the  synthetic  suprarenin  incor- 
porated and  are  procurable  at  most  dental  and  medical  supply  houses.  To 

each  cubic  centimeter  of  a  sterile  normal  saline  solution,  or,  preferably,  a 

Ringer  solution,  is  added  one  tablet  "E"  (as  it  is  known  commercially),  thus 
forming  a  2  per  cent,  solution.  This  strength  we  have  found  to  be  perfectly 

safe  and  efficient.  However,  by  adding  one  tablet  "E"  to  2  cc.  of  the 
solution,  a  i  per  cent  solution  is  obtained.  The  operator  can  employ  the 

strength  that  best  suits  him,  though  it  is  better,  for  the  sake  of  simplicity,  to 

use  a  uniform  strength  and,  as  we  have  stated  before,  a  2  per  cent,  solution 

very  admirably  answers  the  demands  for  minor  oral  surgery. 

The  Ringer  solution  is  measured  into  a  graduated  dissolving  cup  or  sterile 

test  tube  (preferably  the  former),  the  necessary  amount  of  tablets  added 

and  the  porcelain  cup  is  held  over  an  alcohol  flame  or  miniature  bunsen  and 

the  solution  brought  to  a  boil. 

We  are  now  ready  for  the  injection,  which  should  always  be  preceded  by 

lightly    swabbing    the    point  of  insertion   (not   merely   touching  it)    with 
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tincture  of  aconite  and  iodin.  This  not  only  has  a  sterilizing  effect  (if  the 

point  of  insertion  has  been  previously  dried),  but  also  an  anesthetizing  one, 

thereby  making  the  insertion  of  the  needle  painless  or,  at  least,  less  painful 

than  when  this  step  is  omitted. 

PREPARATION  OF  PATIENT 

With  this  form  of  anesthesia  the  patient  needs  no  pre-operative  treatment 
and  it  can  be  administered  before  or  after  meals,  but  where  the  nervousness 

or  apprehensiveness  of  the  patient  is  such  as  would  require  it,  an  injection 

of  scopolamin  and  morphin  (1/8  gr.)  may  be  given  hypodermically  twenty 

minutes  to  half  an  hour  before  operation  or,  what  has  served  the  writer 

admirably  in  numerous  cases,  one  or  two  5-gr.  tablets  of  bromural  per  mouth 
may  be  given  a  half  to  one  hour  before  operation. 

INDICATIONS  FOR  NOVOCAIN-SUPRARENIN 

It  might  be  well  to  state  that  the  indications  for  conductive  anesthesia 

depend  mostly  on  the  character  of  the  operation,  the  general  and  local  condi- 
tions of  the  patient  and,  above  all,  the  reassuring  personality  of  the  operator. 

There  are  times  when  a  local  anesthetic  is  especially  indicated;  for  in- 
stance, in  impactions  and  in  harelip  operations  on  youths  and  adults,  for, 

aside  from  getting  the  cooperation  of  the  patient,  the  hemorrhage  is  lessened 

(due,  of  course,  to  the  synthetic  suprarenin)  and  the  field  is  made  more 

accessible  since  mouth  gags,  tongue  forceps,  face  masks,  etc.,  are  dispensed 
with. 

In  the  extraction  of  teeth,  removal  of  small  tumors,  antrum  operations, 

wiring  6i  fractures,  apicectomy,  plastic  operations  on  the  nose  and  lips  and, 

in  fact,  a  host  of  other  operations  that  will  suggest  themselves,  is  novocain- 
suprarenin  th^  anesthetic  of  choice.  However,  with  Braun,  I  must  caution 

oral  surgeons  against  the  use  of  suprarenin  in  plastic  operations  on  the  palate. 

In  this  class  of  operations  it  is  best  to  employ  the  tablets  "F,"  these  contain- 
ing only  pure  novocain. 

TECHNIC 

The  technic  deals  entirely  with  the  conductive  method  and,  for  a  more 

minute  description,  the  oral  surgeon  is  referred  to  Braun's  "Local  Anesthesia, 

Its  Scientific  Basis  and  Practical  Use,"  while  the  dental  surgeon  will  find 

much  of  value  in  Fischer's  "Local  Anesthesia  in  Dentistry."  It  is,  of 
course,  needless  to  state  that  familiarity  with  the  anatomy  involved  is 
most  essential. 

MANDIBULAR  (INFERIOR  DENTAL)  ANESTHESIA 

In  order  to  anesthetize  the  entire  half  of  the  mandible,  the  syringe  is 

mounted  with  a  long  needle  (42  mm.)  and  filled  with  the  novocain  solution. 

The  index  finger  of  the  left  hand  palpates  the  external  oblique  line.     The 
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ball  of  the  finger  rests  in  the  region  (lately  named  by  Braun)  known  as  the 

retromolar  triangle.  The  finger  nail  is  turned  so  as  to  face  mesially  and 

gently  palpates  for  the  internal  oblique  line  of  the  ascending  ramus,  which  is 

rather  ill  defined.  The  mucous  membrane  is  first  bathed  with  equal  parts 

of  tincture  of  aconite  and  iodin.  With  the  finger  nail  thus  resting  against 

the  internal  oblique  line,  the  needle  is  inserted  almost  to  the  hub  about  a 

centimeter  above  the  masticating  surfaces  of  the  molars.  Before  inserting 

it  completely,  the  syringe,  which  has  been  parallel  with  the  body  of  the  ramus, 

is  then  turned  to  the  cuspid  region  of  the  opposite  side  and  the  insertion 

completed.     It  is  then  emptied.     Many  times  it  is  necessary  to  inject  about 

1  cc.  of  the  solution  buccally  in  order  to  destroy  the  sensations  of  the  buccal 

nerve.  In  from  ten  to  twenty  minutes  the  anesthesia  will  be  complete,  per- 
mitting any  operation,  including  that  of  chiseling  and  burring.  A  bilateral 

mandibular  injection  may  be  performed  where  the  entire  lower  jaw  is  to  be 
anesthetized. 

If,  in  addition  to  the  bilateral  mandibular  injection   (where   5  cc.  of  a 

2  per  cent,  solution  is  injected  on  either  side),  a  circum-injection  of  the  field 
should  be  made,  using  about  25  cc.  of  1/2  per  cent,  solution,  such  operations 

as  excision  of  the  tongue,  resection  of  the  anterior  portion  of  the  mandible 

and  removal  of  large  cysts  can  be  performed  painlessly  and  without  hindrance 

from  hemorrhage. 

Operations  in  the  tonsillar  region  require  further  local  anesthesia,  aside 

from  the  novocain  injections.  These  areas  should  be  painted  with  10  per 

cent,  alypin  suprarenin  solution  so  as  to  destroy  the  pharyngeal  reflexes, 

thus  preventing  nausea  incident  to  the  introduction  of  sponges,  instruments, 
etc. 

Where  only  the  anterior  part  of  the  mandible  is  to  be  anesthetized,  a 

bilateral  mental  injection  of  i  to  2  cc.  and  about  1/2  cc.  lingually  is  sufficient. 

This  injection  is  made  at  the  mental  foramen  usually  located  in  the  space 

below  the  first  and  second  lower  bicuspids.  Where  no  infection  exists,  this 

part  of  the  mandible  may  be  anesthetized  by  a  bilateral  incisor  injection. 

The  quantity  is  the  same  as  used  in  the  mental  injections  and,  as  in  the  latter, 

it  requires  about  1/2  cc.  of  novocain-suprarenin  solution  lingually.  Terminal 

anesthesia  in  non-infected  areas  may  be  used  effectively  in  all  parts  of  the 
mandible  with  the  exception  of  the  molar  region  where  the  bone  is  too  dense 

and  thick  to  permit  local  infiltration. 

It  must  be  obvious  to  the  reader  that  the  most  difficult  part  about  these 

injections  lies  in  the  description.  However,  assidious  study  of  the  works 

before  mentioned  and  witnessing  several  demonstrations  will  equip  one  with 

sufficient  knowledge  to  employ  this  form  of  anesthesia  successfully. 

ANESTHESIA  OF  THE  MAXILLA 

Unlike  the  mandible,  the  maxillae  offer  no  exceptions  to  the  success  of 

purely  terminal  anesthesia.     The  technic  needs  no  description  as  it  consists 
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merely  in  injecting  the  field  to  be  operated  on.  In  order  to  anesthetize  an 

entire  upper  jaw,  where  no  considerable  radical  operation  is  contemplated, 

an  infra-orbital  and  a  tuberosity  injection  (as  well  as  a  palatal)  will  suffice. 
However,  where  a  considerable  amount  of  bone  is  to  be  resected,  the  maxillary 

nerve  must  be  blocked  at  the  foramen  rotundum,  as  was  suggested  by  Schloes- 
ser  and  Mattas,  but  even  in  this  latter  injection  it  is  essential  to  combine 

superficial  injections  with  it  in  order  to  gain  the  all-important  suprarenin 
anemia. 

Infra-orbital  Injection. — -The  anesthetist  stands  to  the  side  and  sHghtly 
behind  the  patient.  With  the  middle  finger  of  the  left  hand  he  raises  the 

upper  lip,  while  his  index  finger  rests  on  the  part  of  the  cheek  immediately 

over  the  infra-orbital  foramen.  The  long  needle  (42  mm.)  is  inserted  above 
and  slightly  posterior  to  the  apex  of  the  root  of  the  cuspid  tooth  and  with 

the  tip  pointing  toward  the  bone.  The  needle  is  advanced  upward  and 

slightly  backward  until  its  point  is  felt  under  the  tip  of  the  index  finger. 

The  syringe  is  then  emptied.  After  withdrawal  the  cheek  is  massaged  for 

a  few  seconds.  The  anesthesia  is  complete  in  from  five  to  ten  minutes  and 

affects  the  incisor  and  cuspid  region. 

TUBEROSITY  ANESTHESIA 

The  maxillary  tuberosity  is  located  behind  the  last  upper  molar,  above 

which  the  posterior  superior  dental  nerves  enter  their  foramina.  With  the 

mouth  not  too  widely  opened,  the  index  finger  palpates  for  the  zygomatic 

process.  The  finger  is  then  arched  so  as  to  raise  the  lip  and  the  point  of  the 

needle  is  introduced  high  up  in  the  reflection  of  the  mucous  membrane.  The 

syringe  is  held  away  from  the  cheek  at  an  angle  of  45°,  but  with  the  point 
close  to  the  bone.  Then  advancing  upward  and  slightly  backward,  the  solu- 

tion (from  2  to  6  cc.)  is  deposited.  Massage  is  also  of  great  aid.  As  a  rule, 

in  both  the  infra-orbital  and  tuberosity  injections  the  palatal  process  needs 
from  1/4  to  1/2  cc.  of  the  solution  to  complete  the  anesthesia. 

In  major  operations  upon  the  maxillae,  it  is  necessary  to  inject  the  max- 
illary nerve  at  the  foramen  rotundum  on  the  side  to  be  operated,  or,  in  case 

a  radical  operation  is  planned  on  both  maxillae,  a  bilateral  maxillary  injection 
is  needed. 

While  the  maxillary  injection  appears  formidable,  it  is,  in  reality,  simple. 

The  same  technic  is  used  in  deep-alcohol  injections.  It  has  been  described 
by  Ofierhous,  Braun,  Schloesser  and  Patrick. 

The  injections  thus  far  spoken  of  should  always  be  made  intra-orally 
(except  in  certain  instances),  but  the  maxillary  injection  is  best  performed 
from  without. 

MAXILLARY  NERVE  ANESTHESIA 

With  a  long  trocar  needle  (80  to  90  mm.  in  length),  the  insertion  is  made 

slightly  below  the  lower  border  of  the  zygoma  behind  the  palpable  angle  of 

the  malar  bone.     Then  forcing  the  needle  through  the  masseter  muscle  and 
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along  the  maxillary  tuberosity,  it  will  readily  pass  into  the  pterygopalatine 
fossa.  If  the  needle  is  given  an  upward  inclination,  the  nerve  will  be  reached 
at  a  depth  of  about  5  to  6  cm.     From  5  to  10  cc.  are  injected. 

Conclusions. — In  the  remarkable  work  being  done  by  Crile,  the  use  of 
local  anesthetics  has  been  given  a  broader  and  more  useful  place  in  surgical 
practice.  In  surgery  of  the  mouth,  it  is  very  difficult  to  obtain  the  same 
results  that  Crile  has  reached  in  general  surgery.  Personally,  I  prefer  a 
general  anesthetic,  which  I  believe  can  be  employed  with  greater  safety 
in  a  larger  number  of  cases.  Besides,  the  reaction  in  the  location  of  the 
injection  sometimes  seriously  interferes  with  the  end  result,  whereas,  in  the 
use  of  a  general  anesthetic,  the  part  to  be  operated  upon  is  not  affected  thus 
and,  consequently,  surgical  success  is  more  reliable.  This,  in  itself,  favors 
the  use  of  a  general  anesthetic.  When  hypodermically  employed,  novocain 
serves  every  purpose  and  is  safer. 



CHAPTER  XII 

INJURIES  AND  DISEASES  OF  BLOOD-VESSELS,  LYMPHATICS  AND 
NERVES 

ARTERIES 

Injuries  of  Arteries. — Arteries  are  involved  as  the  result  of  any  injury- 
inflicted  on  the  human  body.  These  have  been  considered  in  the  chapter 
on  Wotmds.  In  contusions,  an  artery  may  be  injured  as  the  result  of  the 
direct  application  of  violence  to  the  vessel  wall.  If  there  is  any  atheroma  or 
calcification  present  in  the  arterial  coats,  injury  is  more  likely  to  follow 
than  if  the  arteries  were  perfectly  healthy.  The  inherent  elasticity  present 
in  a  normal  artery  is  usually  sufficient  to  protect  it  from  contusion.  One  or 
all  of  the  coats  may  be  aifected  in  this  form  of  injury.  Rupture  or  laceration 
is  frequently  seen  as  a  result  of  severe  blows  or  even  strains.  Fractures  and 
dislocations  occasionally  involve  one  of  the  larger  arteries.  The  degree  of 
injury  depends  upon  the  condition  of  the  arterial  walls  and  the  violence  used. 

It  is  considered  partial  when  the  inner  and  middle  coats  are  torn.  Throm- 
bosis with  occlusion  may  follow,  due  to  the  fact  that  the  ruptured  coats  lie 

in  the  path  of  the  blood-stream  and  tend  to  impede  the  circulation,  thus 
allowing  the  blood  to  clot.  The  rupture  may  be  complete,  tearing  directly 
across  the  vessel,  or  only  one  side  may  be  injured.  In  this  case,  the  blood  is 

found  in  the  surrounding  tissues  under  pressure  and  finally  the  blood-vessel  is 
occluded  by  the  formation  of  a  clot.  In  vessels  which  are  injured  on 

one  side,  the  blood-stream  is  not  necessarily  interfered  with.  A  thrombus 
forms  over  the  opening  and  later  becomes  organized.  This  produces  weak- 

ness in  the  vessel  wall  which  may  later  lead  to  an  aneurism.  If  bacteria  gain 
access  in  any  of  these  cases  a  severe  infection  may  follow,  leading  to  pyemia 

or  septicemia.  Around  the  vessel  infected,  peri-arteritis  may  be  seen. 
The  condition  may  go  on  to  ulceration  and  secondary  hemorrhage,  or  even 
aneurism.  Diffuse  traumatic  aneurism  is  the  name  applied  to  the  condition 

found  when  there  is  a  complete  rupture  of  the  blood-vessel  in  a  subcutaneous 
injury  (fracture  or  dislocation).  This  is  not  a  true  aneurism,  as  there  is  no 
sac  wall;  the  blood  is  confined  by  the  surrounding  subcutaneous  tissue.  This 
blood  mass  organizes  and  a  sac  may  thus  form. 

S3anptoms  of  Injuries  to  the  Arteries. — The  first  symptom  is  that  of  pain 
which  is  localized  at  the  point  of  injury,  but  there  may  be  some  radiation  of 
this  pain  along  the  artery  to  a  distant  part  of  the  injured  limb.  A  snap  may 
be  felt  when  the  vessel  is  ruptured.  A  swelling  usually  appears  immediately 
and  varies  in  shape,  depending  upon  the  form  of  the  injury,  but  is  usually 
fusiform.  In  this  swelling  there  may  be  some  pulsation  and  even  a  bruit. 
The  skin  becomes  bluish  in  color  and  distended.  This  may  go  on  to  such 
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degree  that  there  is  threatened  rupture  of  the  over-lying  tissue.  Beyond 
this  swelHng  there  is  little  or  no  pulsation  in  the  vessel  involved.  The  veins 
connected  with  the  injury  become  occluded,  which  results  in  edema  and 
lividity.  The  general  signs  may  be  marked  or  not,  depending  upon  the 
severity  of  the  injury.  All  stages  of  constitutional  effect  are  seen,  from 
that  of  mere  faintness  to  shock  or  collapse.  When  thrombosis  takes  place, 
there  is  a  permanent  loss  of  pulsation  in  the  vessel  distal  to  the  injury, 

the  swelling  remains  tender,  becomes  more  firm  and,  as  the  process  con- 
tinues, shrinks  some  in  size. 

Termination  of  Rupture. — Injuries  to  arteries  may  terminate  in  recovery, 
gangrene,  external  rupture,  suppuration  or  even  death  of  the  patient.  If 
there  is  to  be  a  complete  recovery,  the  tumor  mass  becomes  organized  and 
the  vessel  ends  heal  in  the  usual  manner.  The  collateral  circulation  is 

brought  into  play  and  supplies  the  tissue  with  nutriment.  When  the 

pressure  of  the  blood  is  sufficient  to  shut  off  the  return  and  collateral  circula- 
tion, gangrene  follows.  This  is  particularly  noticeable  in  injuries  to  larger 

vessels.  It  is  seen  in  injury  of  the  extremities.  The  gangrene  is  usually  of 
the  moist  form.  When  the  pressure  becomes  excessive,  the  skin  may  be 

ruptured  and  the  confined  blood  allowed  to  escape  and,  if  the  injured  blood- 
vessel is  still  open,  the  patient  may  bleed  to  death.  Suppuration  leads  to 

abscess  formation  and  when  this  ruptures,  death  may  result  from  secondary 
hemorrhage.  When  the  injured  vessel  communicates  with  any  body  cavity, 
such  as  the  peritoneal  or  pleural  cavity,  death  may  result  from  the  severe 
loss  of  blood. 

Treatment  of  Injuries  to  the  Arteries. — The  first  aid  treatment  in  these 
cases  is  similar  to  that  mentioned  under  wounds.  A  tourniquet  should  be 
applied  and  the  hemorrhage  controlled  until  it  is  possible  to  cut  down  on  the 
artery  and  tie  both  ends.  If  it  is  impossible  to  locate  the  distal  end  of  the 
artery,  the  wound  can  be  packed  with  gauze,  thus  stimulating  granulation 
and  clotting.  Lately  many  attempts,  more  or  less  successful,  have  been  made 
to  repair  the  injured  arteries  by  uniting  the  ruptured  ends.  This  requires 
skill  and  practice.  If  thrombosis  is  already  present,  it  is  advisable  to  let  the 
wound  alone  and  to  insist  upon  rest.  The  limb  may  be  elevated,  kept  warm 
and  the  affected  portion  of  the  skin  protected  from  infection.  If,  however, 
suppuration  is  found  to  have  taken  place,  it  is  best  to  cut  down  and  secure 

drainage.  The  blood-vessel  above  the  abscess  should  be  tied,  if  possible.  If 
gangrene  is  present,  or  there  is  a  severe  secondary  hemorrhage,  amputation 
may  be  necessary. 

DISEASES  OF  ARTERIES 

Acute  arteritis  may  be  simple  or  septic.  In  the  simple  form,  it  results 

from  an  injury  to  the  blood-vessel.  In  other  words,  it  is  the  process  of  repair. 
In  septic  arteritis,  on  the  other  hand,  there  is  infection  by  some  pyogenic 
organism  which  results  usually  in  the  production  of  marked  inflammation. 
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The  infection  may  be  brought  to  the  site  by  a  ligature,  the  blood-stream, 
or  by  the  presence  in  the  immediate  vicinity  of  some  virulent  form  of  infection. 
The  various  coats  of  the  artery  are  involved  and  their  character  is  changed  by 
the  action  of  the  toxic  substances  and  bacteria.  The  coats  are  separated  by 
edema,  thus  weakening  the  vessel  walls.  The  blood  usually  clots  in  the  vessel 
and,  in  the  course  of  time,  changes  its  character  by  the  action  of  the  bacteria 
and  leucocytes,  forming  pus.  This  may  be  carried  to  various  parts  of  the 

body  by  the  blood-stream  or  may  work  its  way  through  the  vessel  wall,  thus 
producing  a  secondary  hemorrhage.  Arteritis  is  also  seen  following  the 

lodgment  of  an  embolus.  In  individuals  suffering  from  acute  vegetative  endo- 
carditis this  form  is  seen.  The  young  are  usually  affected.  The  blood-vessel 

and  tissues  surrounding  become  the  seat  of  an  abscess  and,  as  a  result  of  the 
weakening  of  the  vessel  walls,  an  aneurism  may  develop.  Acute  endarteritis 
is  the  condition  which  is  often  associated  with  acute  endocarditis.  Its 

presence  is  marked  by  the  existence  of  patches  which  are  pink  in  color,  rather 
soft  in  consistency,  and  are  found  especially  in  the  aorta,  but  occasionally  in 
smaller  blood-vessels. 

Chronic  Arteritis. — Chronic  arteritis  is  usually  divided  into  several  forms. 
Atheroma  is  a  term  applied  to  chronic  arteritis  which  affects  the  inner 

coat  of  the  blood-vessel  alone.  Endarteritis  obliterans  is  the  term  applied 
when  the  entire  blood-vessel  is  affected. 

Atheroma  is  seen  in  old  people,  those  who  have  followed  strenuous  occu- 
pations and  those  suffering  from  syphilis,  nephritis,  gout,  chronic  lead  poison- 

ing and  chronic  alcoholism.  The  resulting  high  blood-pressure  causes  a 
continuous  strain  in  the  blood-vessels  and  thus  produces  the  atheroma. 
The  larger  arteries  and  those  of  the  heart  are  usually  affected.  The  aortic 
arch  is  most  frequently  involved,  as  a  result  of  the  constant  pounding  of 

the  blood-stream  against  it.  This  condition  is  frequently  seen  also  at  the 
bifurcation  of  large  arteries  and  at  places  where  there  is  more  or  less  constant 

flexion.  Early,  the  blood-vessel  is  usually  dilated.  This  is  followed  by  vary- 
ing degrees  of  hypertrophy.  The  smaller  blood-vessels  which  may  be  af- 

fected'usually  become  tortuous.  After  a  varying  length  of  time,  small  patches 
are  noted  on  the  inner  coat  of  the  blood-vessel.  These  are  oval  and  opaque 
white  in  color.  The  endothelium  over  these  is  not  affected  at  first.  Calci- 

fication usually  takes  place  and,  when  this  stage  is  reached,  the  endothelium  is 
lost.  If  calcification  does  not  occur,  fatty  degeneration  may  result  and  several 
patches  unite,  forming  a  larger  one.  The  contents  of  this  becomes  softened 
and  may  form  what  is  called  an  atheromatous  abscess.  This  abscess,  so  called, 
may  rupture  and  the  contents,  which  consist  of  fatty  granules,  are  thrown  into 
the  general  circulation.  The  resulting  lesion  is  called  an  ulcer.  It  may, 
however,  be  absorbed  before  rupture  takes  place.  This  leaves  a  weakened 
spot  in  the  vessel  wall  which  may  lead  to  an  aneurism. 

Microscopically,  there  is  an  infiltration  of  the  tunica  intima.  As  no  new 

blood-vessels  are  formed,  the  proliferated  cells  soon  degenerate  and  calcarious 
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deposits  or  fatty  degenerations  make  their  appearance.  The  tunica  media 

may  be  invaded  to  a  more  or  less  degree.  The  tunica  adventitia  immediately 

concerned  is  thickened  and,  as  the  process  continues,  the  endothelial  lining  is 

lost,  due  to  the  fact  that  the  vasa  vasorum  are  occluded  or  destroyed.  The 

resulting  weakness  of  the  vessel  wall  may  lead  to  any  of  the  following  condi- 
tions: Aneurism,  which  may  be  the  simple  or  dissecting  type;  thrombosis, 

which  may  lead  to  gangrene;  rupture  of  the  blood-vessels  as  a  result  of  an  in- 
significant injury;  obliteration  of  the  vessel,  due  to  the  detachment  of  the 

calcarious  patch;  and  degeneration  of  the  part  supplied  by  the  blood-vessel. 
In  old  people,  atheroma  may  become  diffuse  and  very  marked.  All  the 

smaller  blood-vessels  become  hard  and  like  pipe  stems.  The  vessels  of  the 
arm  and  face  are  markedly  tortuous  and  frequently  the  pulsation  is  poorly  felt, 

although  the  blood-pressure  is  high. 
In  the  treatment  of  this  condition,  little  can  be  done  to  repair  the  damage  al- 

ready sustained.  It  is  frequently  possible,  however,  to  arrest  the  process  by 

placing  the  patient  on  a  proper  diet,  gradually  lowering  the  blood-pressure  by 
means  of  waters  or  drugs.  The  general  routine  of  life  must  be  regulated  so 

there  is  a  proper  amount  of  exercise  and  no  excesses.  It  is  best  to  place 

these  people  in  a  sanitarium  or  send  to  some  of  the  watering  places. 

Endarteritis  obliterans  is  a  condition  similar  to  that  observed  in  syphilis. 

There  are  however,  no  clinical  findings  in  this  disease.  The  pathological 

-changes  in  the  arteries  do  not  vary  from  syphilitic  endarteritis.  The  symp- 
toms usually  noted  in  this  condition  are  due  to  the  lack  of  blood  supply  to  the 

part.  There  is  coldness,  numbness  and  great  pain.  Gangrene  may  finally 

supervene. 

S3T)hilitic  Endarteritis. — Syphilitic  endarteritis  is  a  disease  commonly 
met  with  in  the  tertiary  stage  of  syphilis.  It  is  chronic  in  character  and 

affects  the  smaller  arteries  of  the  brain,  kidneys,  and  those  connected  with 

gummata.  The  tunica  intima  is  the  portion  of  the  artery  usually  diseased. 

There  is  an  overgrowth  of  the  cells  of  this  layer  and  new  vessels  are  sent  out 

into  it;  the  process  continues  until  the  lumen  is  completely  obliterated.  As  a 

result  the  area  supplied  by  the  affected  blood-vessel  degenerates.  If  the  ar- 
teries of  the  brain  are  affected,  the  area  supplied  becomes  softened  and  various 

•changes  are  noted,  most  frequent  of  which  is  paralysis.  Syphilitic  endar- 
teritis differs  from  atheroma  in  that  the  small  arteries  are  affected;  the  entire 

circumference  of  the  vessel  is  involved;  there  is  no  fatty  degeneration  in  the 

new  tissue;  and  the  lumen  of  the  vessel  is  occluded  and  not  weakened.  The 

treatment  of  this  condition  is  similar  to  that  of  any  syphilitic  affection. 

TUBERCULOUS  AND  OTHER  ENDARTERITIDES 

Tuberculous  endarteritis  is  seen  in  areas  where  there  are  tubercles.  The 

small  arteries  are  occluded  by  the  proliferating  intima.  The  other  coats  of 

the  artery  may  also  be  involved.  The  tuberculous  area  supplied  by  these 

arteries  undergoes  caseous  degeneration. 
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Diabetic  endarteritis  is  an  obliterating  endarteritis  wiiich  is  usually  seen 

in  the  lower  extremities.  The  anterior  and  posterior  tibial  arteries  are  the 

ones  most  affected.     The  condition  may  lead  to  diabetic  gangrene. 

Fig.  61. — Varieties  of  Aneurism,  i  to  7,  Different  forms  of  sacculated  aneurisms; 
8  to  13,  different  forms  of  fusiform  aneurisms;  14,  method  of  closing  small  sacculated 
aneurism  due  to  a  split  in  the  vessel  wall.     (Binnie.) 

Degeneration  of  the  Arteries. — Arterial  degeneration  is  generally  classified 
as  calcareous,  fatty  Or  amyloid.  Calcareous  degeneration  is  usually  seen  in 

old  individuals.  There  is  a  deposit  of  calcium  salts  in  the  tunica  media, 

chiefly  in  the  muscular  fibers.    The  smaller  arteries  of  the  extremities,  such  as 
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the  radial  and  tibial  arteries,  are  involved.  In  advanced  cases,  the  whole 

course  of  the  artery  can  be  made  out  very  distinctly,  and  it  feels  like  a  rigid  pipe 

stem.  The  calcaereous  deposits  may  be  separated  by  small  spaces  so  that  the 

artery  is  made  up  of  a  series  of  rings.  As  a  result  of  this  arterial  change,  the 

artery  is  incapable  of  dilating  and  only  a  certain  quantity  of  blood  can  pass 

through  it.  This  results  in  a  poor  circulation;  the  extremity  becomes  cold, 

numb  and  there  may  be  cramps  of  varying  intensity.  Occasionally,  throm- 

bosis may  occur,  which  leads  to  senile  gangrene,  because  the  collateral  cir- 

culation is  poor.  Great  care  should  be  taken  to  prevent  secondary  hemor- 
rhage in  operating  these  cases.  Fatty  degeneration  is  seen  only  in  the  intima. 

The  aorta  is  chiefly  affected  and,  as  has  been  mentioned  above,  it  is  difi&cult 

to  distinguish  this  condition  from  atheroma.  Amyloid  degeneration  of  the 
arteries  is  a  rare  condition  which  is  seen  in  the  abdominal  viscera.  All  the 

coats  of  the  vessel  are  affected. 

Results  of  Arterial  Inflammation  and  Degeneration. — Conditions  follow- 
ing in  the  wake  of  arterial  inflammation  and  degeneration  can  be  classified 

into  local  and  peripheral.  Locally,  thrombosis  results  when  the  intima  is 

injured  by  any  condition.  This  may  be  extensive  or  only  involve  the  im- 
mediate portion  of  the  artery.  Aneurism  may  also  follow  as  a  result  of  any 

injury  or  degeneration  of  the  artery.  Obliteration  and  spontaneous  rupture 

are  the  other  two  local  conditions  met  with.  Peripherally,  ulceration  or 

gangrene  may  follow  as  a  result  of  the  interference  with  the  circulation. 

In  thrombosis,  if  portions  of  the  thrombi  are  thrown  into  the  circulation, 

various  affections  may  arise,  such  as  embolism,  etc.  If  the  coronary  arteries 

are  affected  by  atheroma,  marked  changes  are  noted  in  the  musculature  of 

the  heart,  principally  degenerative  in  character. 

Aneurism. — An  aneurism  is  a  sac  formed  by  the  dilatation  of  part  of 
an  artery  which  is  filled  with  blood.  There  is  a  communication  between  the 

sac  and  the  artery.  Aneurisms  may  be  classified  into  four  general  groups 

(Fig.  6i):  idiopathic,  traumatic,  arterio-venous  and  angiomatic.  Further 

sub-divisions  are  made  under  each  of  these  general  classifications: 
(A)  Idiopathic: 

1.  Fusiform. 

2.  Sacculated. 

3.  Dissecting.  , 

(B)  Traumatic: 
1.  Circumscribed. 

2.  Diffuse. 

(C)  Arterio-venous: 
1.  Aneurismal  varix. 

2.  Varicose  aneurism. 

(D)  Angiomatic: 
1.  Cirsoid. 

2.  Aneurism  bv  anastomosis. 
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IDIOPATHIC  ANEURISM 

Etiology. — The  etiology  of  the  three  forms  of  idiopathic  aneurism  can  be 
taken  up  together  as  they  differ  little.  The  direct  causes  of  idiopathic  aneu- 

rism are  conditions  which  weaken  the  arterial  wall  or  which  increase  the 

blood-pressure.  Among  the  former  may  be  mentioned  atheroma  from  any 
cause,  more  especially  syphilis,  arteritis  due  to  embolism  and  any  injury  to 
the  arterial  wall.  Aneurism  frequently  follows  in  the  scar  of  an  old  injury. 

Conditions  which  increase  the  blood-pressure,  such  as  unusual  violent  exer- 
cise, chronic  nephritis,  gout  and  lead  poisoning,  plethora  and  hypertrophy  of 

the  heart  may  lead  to  an  aneurism.  The  indirect  causes  have  to  do  with  the 
environment  and  habits  of  the  individual.  Aneurisms  are  more  often  met 

with  in  people  during  the  active  portion  of  their  lives,  that  is,  between  thirty 
and  fifty  years  of  age.  With  the  exception  of  dissecting  aneurism,  males  are 
more  often  affected  than  females,  due  undoubtedly  to  their  more  streunous 
form  of  living.  Soldiers,  sailors,  athletes  and  others  actively  engaged  are 
most  frequently  affected.  Strains,  which  are  continual,  play  an  important 
part.  Therefore,  aneurisms  are  frequently  seen  in  vessels  which  are  liable 
to  flexion  and  extension,  as  the  popliteal  artery.  Individuals  subject 
to  alcoholic  excesses  are  particularly  prone  to  aneurisms. 

Fusiform  Aneurism. — In  this  form  of  aneurism  the  whole  arterial 
wall  yields  and  there  is  a  more  or  less  uniform  dilatation  of  the  affected 
vessel.  The  swelling  thus  becomes  tubular.  All  three  coats  of  the 
vessel  are  involved.  The  flow  of  blood  through  this  aneurism  is  not 

sufi&ciently  slow  to  form  a  blood-clot.  The  wall  of  the  aneurism  is  how- 
ever, thicker  than  the  normal  arterial  wall,  the  inner  coat  being  af- 

fected by  atheroma.  The  middle  coat  becomes  thin,  while  the  outer  is 
thickened  by  the  formation  of  fibrous  connective  tissue.  This  form  of 
aneurism  is  most  frequently  seen  in  the  aorta,  and  occasionally  in  the  larger 
arteries.  Fusiform  aneurism  is  slow  in  developing  and  rarely  produces 

marked  symptoms.  Occasionally,  however,  pressure  symptoms  may  de- 
velop, especially  if  the  sac  attains  a  large  size.  If  a  portion  of  the  wall  be- 
comes weakened,  a  sacculated  aneurism  may  develop.  This  may  cause 

death,  due  to  its  rapid  growth.  The  aneurism  may  be  spontaneously  cured 
by  the  deposition  of  fibrin.  The  treatment  is  constitutional.  Remedies 

which  will  tend  to  decrease  the  blood-pressure  and  relieve  the  arterial 
system  are  strongly  indicated. 

Sacculated  Aneurism. — In  vessels  which  are  affected  with  atheroma  or 
an  atheromatous  ulcer,  the  arterial  wall  is  weakened.  This  is  the  usual 

starting  point  of  a  sacculated  aneurism,  A  small  bulging  appears  and 
gradually  increases,  due  to  the  alternating  difference  in  pressure  of  the 

blood-stream.  As  was  mentioned  above,  a  sacculated  aneurism  may  be 
grafted  on  a  fusiform.  The  sacculated  aneurism  is  not  lined  by  any  por- 

tion of  the  tunica  intima  or  media,  thus  the  elastic  and  muscular  fibers  are 
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absent.  The  wall  of  the  sac  is  made  up  of  the  adventitious  layer  of  the 
artery  and,  as  time  goes  on,  it  is  added  to  by  the  formation  of  fibrous  tissue. 
Occasionally  in  the  development  of  fibrous  tissue,  other  structures  are  used 

to  form  the  sac  wall.  Owing  to  the  fact  that  the  blood-stream  is  slow  in 
the  sac,  there  is  a  tendency  for  a  clot  to  form  around  its  wall.  This  clot 
becomes  organized  and  gradually  changes  to  connective  tissue.  Thus  a 
fully  developed  sac  is  made  up  as  follows:  From  the  outside  in,  there  is  a 
layer  of  fibrous  connective  tissue,  the  adventitious  coat  of  the  vessel  wall,  a 
layer  of  white,  laminated,  fibrinous  clot,  on  top  of  which  is  seen  the  ordinary 

red  blood-clot,  and  fluid  blood  which  communicates  with  the  blood-stream. 
The  presence  of  the  clot  inside  the  sac  wall  strengthens  it  and,  at  the  same 
time,  reduces  its  contents.  This  is  an  advantage  because  the  smaller  the 
amount  of  fluid  in  the  sac,  the  less  the  pressure  on  its  wall. 

Signs  of  a  Sacculated  Aneurism. — The  signs  of  a  sacculated  aneurism  are 
usually  readily  made  out,  but  occasionally  they  are  quite  difiicult.  A  swell- 

ing is  present  which  is  fixed  to  an  artery  and  pulsates  synchronously  with  the 

heart.  If  it  is  possible  to  compress  the  artery  above  the  swelling,  the  pulsa- 
tion, as  well  as  the  thrill,  will  cease.  In  listening  over  the  swelling  with  the 

stethoscope,  a  bruit  is  heard.  This  bruit  is  systolic  in  time  and  is  increased 

when  pressure  is  applied  to  the  stethoscope.  In  aortic  aneurism,  it  has  a  to- 
and-fro  character.  On  placing  the  hand  over  the  aneurism,  a  distinct  thrill 
may  be  felt.  If  the  tumor  is  grasped  lightly  between  the  fingers,  they  are 
separated  with  each  beat  of  the  heart.  Pressure  applied  to  the  distal  end 
of  the  artery  involved  causes  an  increase  in  the  aneurismal  sac,  also 
renders  it  firmer.  If,  on  the  other  hand,  pressure  is  applied  to  the  sac  so 
that  it  is  emptied,  it  will  regain  its  former  size  in  the  course  of  two  or  three 

heart  beats.  Owing  to  the  fact  that  there  is  an  interference  in  the  blood- 
stream by  the  presence  of  the  sac,  the  pulse  beyond  is  delayed  in  time  and  its 

force  is  markedly  decreased,  so  that  frequently  no  pulse  is  felt.  Depending 
upon  the  situation  of  the  sac,  edema  and  various  other  conditions  associated 
with  pressure  are  present.  If  large  nerve  trunks  are  pressed  upon,  various 
forms  of  paralysis  may  be  seen.  This,  in  turn,  affects  the  muscular  nutrition 
and  there  is  atrophy.  Pain  is  always  present,  but  varies  in  severity  and 
depends  somewhat  on  the  tissues  involved.  It  is  boring  in  character  when 
bones  are  affected. 

If  the  aneurism  is  closely  associated  with  bone  or  cartilage,  erosion  will  take 
place.  When  associated  with  the  trachea  or  esophagus,  ulceration  occurs 
sooner  or  later  at  the  point  of  contact.  When  the  aneurismal  sac  presses 

on  a  neighboring  artery  sufficiently  to  interfere  with  the  circulation,  gan- 
grene may  result.  In  old  aneurisms  where  the  sac  is  greatly  thickened  by 

the  deposits  of  fibrin,  the  opening  may  become  so  small  that  little  or  no 
pulsation  or  bruit  is  present.  This  may  eventually  lead  to  a  cure  of  the 
aneurism  by  consolidation,  a  solid  tumor  then  being  closely  adherent  to  the 

blood-vessel.     Occasionally  pyogenic  infection  takes  place  in  these  aneurisms. 
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When  this  occurs,  the  general  symptoms  of  pyogenic  infection  appear,  while 

at  the  aneurismal  site  all  the  signs  of  an  acute  inflammation  become  appar- 
ent. Pain  is  very  marked  and,  if  suppuration  takes  place,  pulsation  and 

bruit  may  be  absent.  Thrombosis  of  the  artery  may  follow  and  the  neighbor- 
ing veins  also  become  occluded.  The  infection  may  spread  around  the  sac 

and  finally  perforate  the  skin.  When  this  happens  there  is  considerable 

hemorrhage,  which  may  end  fatally. 

Dissecting  Aneurism. — This  is  a  rare  form  of  idiopathic  aneurism  which 
is  found  more  often  in  women  than  men.  Its  usual  point  of  origin  is  the 

aorta,  where  it  spreads  up  and  down  along  its  course.  The  blood  is  forced 

into  the  layers  of  the  vessel,  which  it  separates.  The  inner  and  middle  coats 

are  usually  separated  from  the  outer.  It  is  thought  that  these  aneurisms 

develop  at  the  site  of  an  atheromatous  ulcer.  The  symptoms  come  on 

suddenly,  with  pain  in  the  back  and  trunk.  This  is  a  sudden,  sharp  pain 

which  later  becomes  more  or  less  continuous.  Owing  to  the  fact  that 

there  is  an  interference  with  the  circulation  below  the  aneurism,  symptoms 

are  noted  in  the  lower  extremities.  These  vary  somewhat  with  the  severity 

of  the  aneurism.  Pain  and  coldness  are  the  chief  symptoms.  The  cure  of  this 

condition  is  impossible  because  of  the  location.  The  patient  usually  dies  in 

the  course  of  a  few  days. 

Effects  of  an  Aneurism. — After  an  aneurism  becomes  sufi&ciently  large, 
more  or  less  reaction  takes  place  around  it,  due  to  pressure.  A  mild  degree 

of  inflammation  is  usually  present,  which  is  plastic  in  type  and  is  not  sufh- 
cient  to  produce  any  marked  constitutional  symptoms.  However,  owing 

to  the  lessened  resistance  of  the  part,  infection  may  readily  take  place,  when 

the  constitutional  symptoms  are  those  of  sepsis.  The  veins  in  the  immediate 

neighborhood  are  compressed  and  cyanosis,  with  or  without  edema,  is  pres- 
ent. The  nerves  in  the  vicinity  are  flattened  against  the  surrounding 

structures  and  finally  destroyed.  The  pain,  due  to  this  pressure,  is  very 

severe.  Depending  upon  the  nerve  involved,  there  may  be  paralysis  or 

anesthesia.  Bones  are  eroded  and  absorbed.  This  is  very  nicely  shown  in 

cases  of  thoracic  aneurism,  where  the  vertebrae,  sternum  or  ribs  are  eroded 

and  many  times  completely  absorbed.  The  cartilage  is  also  affected,  but  to 

a  less  degree.  Any  tendons  or  fascia  which  are  in  the  neighborhood  become 

a  part  of  the  aneurismal  sac.  Mucus  canals  are  occluded  similar  to  veins. 

Various  body  cavities  are  encroached  upon  and  some  degree  of  inflammation 

set  up. 

Course  and  Terminations  of  Aneurism.— The  general  tendency  of  an 
aneurism  is  to  rupture,  although  many  cases  are  recorded  in  which  there 

has  been  spontaneous  cure.  An  aneurism  may  be  cured  by  the  extension 

of  the  blood-clot  from  the  sac  into  the  artery,  also  when  the  pressure  caused 
by  the  aneurism  is  sufficient  to  occlude  the  artery,  thus  giving  the  blood 

retained  in  the  aneurismal  sac  an  opportunity  to  clot  and  organize. 

If,  through  some  violence,  the  fibrinous  layer,  which  surrounds  the  inner 
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portion  of  the  aneurismal  sac,  should  become  displaced  into  the  lumen 
between  the  sac  and  artery,  the  retained  portion  of  the  blood  would  have  an 
opportunity  to  become  organized  and  a  cure  thus  be  effected. 

There  are  usually  three  stages  (Fig  62)  in  the  spontaneous  cure  of  an 
aneurism.  The  first  is  the  filling  of  the  sac  with  a  blood  clot;  second,  the 
closure  of  the  lumen  of  the  artery  between  the  aneurismal  sac  and  the 

collaterals;  and  third,  the  organization  of  the  retained  blood-clot  into  fibrous 
tissue.  As  mentioned  above,  the  tendency  of  an  aneurism  is  to  rupture 
rather  than  to  become  spontaneously  cured.  When  rupture  takes  place 

into  any  of  the  large  body  cavities,  sudden  death  is  the  rule,  while  in  aneu- 
risms which  rupture  into  the  tissues,  death  takes  place  sooner  or  later  unless 

an  operation  can  be  performed  and  the  blood-vessel  ligated.  When  rupture 
takes  place  into  the  skin  or  mucous  membrane,  there  is  some  discoloration 
with  a  thinning  of  these  tissues.  This  is  followed  by  pressure  necrosis  and  the 
formation  of  ulcers.  Bleeding  may  be  quite  profuse.  Thoracic  aneurism 
may  rupture  into  the  esophagus,  trachea,  bronchus,  stomach,  intestine  or 

Fig.  62. — Diagram  to  show  method  of  spontaneous  cure  of  aneurism,  a,  By  old- 
standing  laminated  fibrin;  b,  by  plugging  of  artery  below,  c,  by  pressure  of  aneurism  on 
artery  above  mouth  of  sac;  d,  by  plugging  of  mouth  of  sac  and  formation  of  ordinary  re- 

cent coagulum. 

pleural  cavities.  An  aneurism  which  is  undergoing  a  cure  loses  its  expansive 
character  and  the  pulsations  gradually  decrease.  An  aneurism  which 

ruptures  subcutaneously  increases  in  size  very  rapidly,  but  the  outline,  in- 
stead of  being  distinct  as  before,  becomes  irregular  and  ill-defined.  Pulsa- 

tion and  bruit  may  disappear,  but  the  edema  and  cyanosis  of  the  part  affected 
usually  increase.  There  is  sudden,  sharp  pain  which  may  or  may  not  be 
followed  by  collapse. 

Diagnosis  of  Aneurism. — If  the  aneurism  is  located  in  such  a  position 
that  an  examination  is  easily  and  readily  made,  there  can  be  no  question 
regarding  the  lesion  present,  as  the  signs  are  so  characteristic  that  it  would 
be  impossible  to  mistake  it  for  anything  else.  It  is  only  when  it  is  impossible 
to  make  a  definite  and  satisfactory  examination  that  this  condition  will 
be  overlooked.  In  the  later  stages,  if  there  is  a  tendency  toward  cure, 

the  deposition  of  the  laminated  blood-clot  may  be  so  marked  that  the  char- 
acteristic signs  of  pulsation  and  bruit  may  be  absent  or  very  faint.  It  is  then 

that  these  swellings  are  mistaken  for  tumors  of  various  sorts  and,  in  many 
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cases,  even  for  abscesses.  It  is  well  to  consider  any  tumor  which  lies  directly 
over  an  artery  as  an  aneurism  until  definite  evidence  can  be  adduced  to 
prove  it  otherwise.  Great  care  should  be  taken  in  swellings  lying  over 
arteries  so  that  the  pulsation  transmitted  by  the  artery  to  the  tumor  is 
not  mistaken  for  a  pulsation  in  the  tumor  itself.  In  this  case,  there  is 
no  expansive  pulsation  present.  The  tumor  should  be  grasped  between  the 

fingers  and  pushed  aside  or  lifted  aw^ay  from  the  artery,  when  the  pulsa- 
tion will  cease  unless  it  is  aneurism.  Vascular  sarcoma  and  carcinoma 

may  exhibit  this  expansive  prdsation  in  a  few  cases,  but  theyhave  a  consist- 
ency which  is  firmer  than  that  found  in  an  aneurism.  Further,  they  can- 

not be  decreased  in  size  by  pressure,  nor  is  there  any  change  in  size  when 
the  artery  above  the  tumor  is  compressed.  The  bruit  in  these  pulsating 
tumors  is  whifi&ng  in  character  and  varies  in  different  portions  of  the 
tumor  mass. 

Treatment  of  Aneurism. — The  treatment  of  aneurism  is  more  or  less 
unsatisfactory.  From  a  constitutional  standpoint,  rest,  both  mental  and 
physical,  should  be  enforced.  Tufnell  recommends  putting  the  patient  to 
bed  in  a  horizontal  position,  and  allowing  ten  oz.  of  solid  food  and  eight 

oz.  of  liquid  in  twenty-four  hours,  over  a  period  of  two  or  three  months, 
if  possible.  Potassium  iodid  and  calcium  chlorid  are  given  to  aid  coagula- 

tion, hoping  thus  that  the  aneurism  will  be  spontaneously  cured.  Where 
the  aneurism  is  an  external  one,  the  local  treatment  is  the  one  of  choice. 
Various  methods  have  been  recommended.  The  artery  above  the  aneurism 
is  compressed  by  means  of  the  fingers  so  that  the  circulation  is  completely 

shut  off,  the  idea  being  that  there  will  be  a  deposit  of  a  blood-clot  which  grad- 
ually causes  the  sac  to  be  filled.  This  necessitates  employing  relays  of  as- 

sistants who  apply  the  pressure  from  twenty  to  thirty  minutes  at  a  time.  If 
the  artery  is  accessible,  tourniquets  may  be  used  instead  of  the  fingers. 
Compression  may  accomplish  nothing;  besides  it  causes  considerable  pain. 
The  collateral  circulation  is  enlarged  and  there  is  an  opportunity  for  the 
blood  to  re-enter  the  sac  from  below.  Thus  a  cure  becomes  more  or  less 

problematical.  If  the  aneurism  is  situated  at  the  elbow  or  knee  and  is  small 

in  size,  it  can  be  occasionally  cured  by  flexing  the  arm  or  leg  and  keeping  it 
in  this  position  for  some  little  time.  .This  is  very  uncomfortable.  The 
Esmarch  bandage  has  been  recommended  by  some  and  is  applied  under 

a  general  anesthetic  for  a  period  of  one  and  a  half  hours.  After  its  re- 
moval the  artery  above  the  aneurismal  sac  should  be  compressed  for 

several  days.  There  is  considerable  danger  that  the  sac  may  rupture  in  this 
method.     At  the  present  time,  all  of  these  methods  are  very  little  used. 

The  best  results  are  obtained  from  surgical  operations  on  the  aneurism  or 
vessels  with  which  it  is  connected.  The  main  artery  may  be  ligated  either 
above  or  below  the  sac.  Hunter  recommends  that  the  proximal  side  of  the 
artery  should  be  ligated  at  some  distance  from  the  sac,  while  Anel  recommends 

that  it  be  ligated  close  to  the  sac.     Proximal  ligation,  according  to  Anel's 
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method,  is  simple  and  has  proven  quite  efficient  in  many  cases.  Owing  to  the 

change  in  the  anatomical  position  of  the  part  due  to  the  presence  of  the  aneu- 
rism, it  is  frequently  very  difficult  to  perform  this  operation.  A  ligature  ap- 
plied some  distance  from  the  sac  is  very  easy  to  accomplish,  but  if  the  col- 

lateral circulation  is  sufficient,  it  is  a  question  whether  the  aneurism  will  be 
cured.  On  the  other  hand,  if  the  collateral  circulation  is  not  free  enough, 

gangrene  is  liable  to  set  in.  The  aneurismal  sac  may  be  excised  after  the  ap- 
plication of  a  tourniquet.  All  the  vessels  which  are  connected  with  the  sac 

are  securely  ligated,  cut  and  the  sac  is  thoroughly  dissected  out.  This  is  an 
efficient  means  of  curing  aneurism,  but  it  destroys  the  continuity  of  the  vessel. 

The  Matas  operation  is  the  operation  of  choice,  in  that  it  is  possible  to  pre- 
serve the  continuity  of  the  blood-vessel  and,  at  the  same  time,  cure  the  aneu- 

rism. A  tourniquet  is  applied  above  the  aneurism,  which  is  opened  wide 
and  emptied  of  its  contents.  The  openings  into  the  sac  are  separately  closed 
by  silk  sutures.  A  portion  of  the  sac  is  removed,  and  the  rest  is  pleated  and 
sewn  together  on  the  inner  side  of  the  sac.  This  pleat  is  then  placed  over  the 
vessel  and  the  skin  closed.  Foreign  bodies  have  been  introduced  into  the  sac, 
but  this  is  used  in  cases  where  it  is  impossible  to  perform  any  other  operation. 
Needles,  either  connected  or  not  connected  with  an  electric  battery,  have  been 
inserted;  gold  wire  has  been  threaded  through  a  special  canula  directly  into  the 
sac;  and  lately,  a  special  spherical  wire  network  (Colt)  has  been  used.  The 
object  in  these  cases  is  to  sst  up  an  irritation  of  the  wall  so  there  will  be  a 
greater  tendency  for  the  blood  to  clot  and  organization  take  place. 

Treatment  by  Ligating  the  Artery. — At  the  present  time  most  of  the  cures 
have  been  accomplished  by  means  of  ligatures  applied  to  the  artery  above  the 
sac.  SDk  has  been  used  for  these  cases  because  it  is  non-absorbable  and  much 

stronger.  The  ligatures  should  be  applied  tightly  enough  so  that  the  lumen 
is  closed  without  rupturing  the  inner  coat  of  the  artery.  The  blood,  which 
lies  between  the  ligature  and  the  branches  above  it,  clots  and  becomes 
organized.  When  the  inner  coat  is  not  broken,  there  is  less  liability  of 
secondary  hemorrhage.  It  is  best  to  use  two  ligatures,  tying  the  first  portion 
of  the  knot  in  each  one  separately,  as  the  pulsations  will  loosen  the  first  turn 
in  a  single  strand  before  the  second  one  is  tied.  When  a  large  artery  is 
ligated,  considerable  change  takea  place  in  the  parts  distal  to  the  ligature. 
Pulsation  ceases  and  the  extremity  becomes  cold.  This  continues  until 
collateral  circulation  is  established.  To  prevent  any  untoward  effects,  the 
extremity  should  be  kept  warm  and  at  rest,  without  bandaging  it.  Gangrene 
occurs  in  cases  where  the  collateral  circulation  is  inadequate;  when  the 
circulation  is  too  weak  to  open  up  the  collateral  channels;  when  the  return 
circulation  is  markedly  interfered  with;  and  when  inflammation  occurs  soon 
after  the  operation.  Gangrene  usually  occurs  in  the  dry  form  and  may 
extend  up  to  the  point  of  ligation.  If  the  ligation  is  successful,  there  is  a 
shrinking  in  the  size  of  the  sac  and  a  loss  of  pulsation.  Pulsation  gradually 
returns  in  the  artery  from  below,  as  the  collateral  circulation  is  established. 
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TRAUMATIC  ANEURISM 

Traumatic  aneurism  is  either  circumscribed  or  diffuse.  It  is  seen  fre- 

quently following  contusions,  a  subcutaneous  rupture  of  a  blood-vessel, 
a  puncture  wound  of  an  artery,  the  yielding  of  a  scar  in  a  partially  divided 

artery  and  when  an  external  wound  has  been  closed  over  an  unrepaired 

arterial  wound.  In  the  circumscribed  form  there  is  usually  a  more  or  less 

distinct  sac  which  is  made  up  of  connective  or  scar  tissue.  It  is  seen  most 

frequently  in  the  hand,  foot  or  scalp.  The  treatment  is  similar  to  that  given 
under  sacculated  aneurism.  In  the  diffuse  form,  the  blood  collects  in  the 

fascial  planes.  There  is  no  limiting  membrane.  In  this  form  of  aneurism, 

pulsation  and  bruit  are  not  well  marked.  The  skin  over  the  aneurism  is 

bluish  in  color  and  much  distended.  Pain  is  very  marked.  If  allowed  to 

continue,  the  aneurism  will  burst  through  the  skin  or  gangrene  will  take 

place  below  the  site.  Suppuration  may  also  occur.  This  condition  has  to 

be  differentiated  from  an  abscess  and  cellulitis.  In  either  of  these  condi- 

tions, there  is  no  thrill  or  bruit,  but  temperature  is  quite  marked.  Diffuse 

traumatic  aneurism  is  usually  seen  in  the  axilla,  groin  and  thigh.  The 

treatment  consists  in  the  ligation  of  the  artery  above  and  below  the  wound. 

ARTERIO -VENOUS  ANEURISM 

An  arterio-venous  aneurism  is  one  in  which  there  is  an  abnormal  com- 

munication between  an  artery  and  vein.  Two  varieties  are  usually  recog- 
nized: The  aneurismal  varix  and  the  varicose  aneurism.  In  the  former 

condition,  a  varicose  vein  communicates  directly  with  an  artery.  When 

venesection  was  largely  practised  in  former  days,  this  form  of  aneurism  was 

very  frequently  seen  as  a  result  of  the  unskillful  use  of  the  lancet.  At  the 

present  time,  this  condition  is  occasionally  seen  as  a  result  of  a  stab  or  bullet 

wound  which  accidentally  injures  an  artery  and  vein.  In  a  well-developed 
case,  the  artery  is  enlarged  and  thickened,  while  the  vein  becomes  tortuous 

and  there  is  a  sac  formed  opposite  the  entrance  of  the  artery.  The  symptoms 

vary  in  severity,  depending  on  the  relative  size  of  the  artery  and  vein  in- 
volved. If  the  artery  is  small  and  the  vein  large,  the  symptoms  are  slight; 

vice  versa,  the  symptoms  are  marked  and  may  be  grave.  There  is  a 

compressible  swelling  which  is  associated  with  the  vein ;  a  bruit  is  connected 

with  it;  and  the  vein  is  seen  to  pulsate.  When  the  extremity  is  elevated,  the 

swelling  may  disappear  completely.  As  the  process  continues,  the  varicose 

condition  of  the  vein  may  increase  so  that  the  whole  superficial  venous 

structure  becomes  involved.  Sensory  disturbances  may  be  present,  such 

as  numbness  and  tingling.  Edema  of  the  part  may  supervene,  along  with 

a  chronic  dermatitis.  The  treatment  of  this  condition  consists  in  pressure, 

ligation  or  suture  of  the  artery. 

Varicose  Aneurism.— A  varicose  aneurism  is  one  which  communicates 

with  a  vein  as  well  as  an  artery.     The  causes  are  similar  to  those  mentioned 
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in  the  preceding  paragraph  and,  in  addition,  it  may  be  caused  by  the  pressure 

of  an  aneurism  on  a  vein,  thus  producing  an  erosion  into  it.  The  signs  and 

symptoms  are  very  similar  to  the  aneurismal  varix  with  the  addition  that 
the  aneurismal  sac  is  more  distinct  and  firm.  The  treatment  consists  of 

excising  the  sac  and  ligating  the  artery  and  vein. 

ANGIOMATIC   ANEURISM 

Under  this  classification  are  considered  cirsoid  aneurism  and  aneurism 

by  anastomosis. 
A  cirsoid  aneurism  is  a  mass  of  dilated  varicose  arteries  and  is  most 

frequently  seen  on  the  scalp  or  in  the  orbit.  It  may,  however,  arise  on 

other  portions  of  the  body.  It  is  usually  connected  with  the  temporal, 

posterior  auricular,  occipital  or  ophthalmic  arteries.  There  is  a  loud  bruit 

present.  The  skin  over  the  aneurism  and  the  bone  beneath  become  atrophied 

by  pressure.  The  hair  may  fall  out  and  the  skin  ulcerate,  resulting  in 

secondary  hemorrhage.     The  condition  may  spread  rapidly. 

Aneurism  by  anastomosis  is  a  rare  condition  and  is  usually  congenital. 

It  consists  of  masses  of  tortuous  arteries  and  veins  which  communicate  freely 

with  one  another,  producing  a  marked  bruit  and  thrill.  They  occur  most 

frequently  in  cancellous  bones.  The  treatment  of  both  these  conditions  con- 
sists in  the  ligation  of  the  feeding  vessels.     Excision  is  usually  impossible. 

DISEASES  OF  VEINS 

Venous  Thrombosis. — By  the  term  venous  thrombosis  is  meant  the 
coagulation  of  blood  within  the  vein.  Thrombosis  may  be  caused  by  any 

injury  to  the  vein,  such  as  a  contusion,  laceration,  compression  or  ligature.  It 

may  result  from  a  purely  septic  condition  or  from  chronic  disease  of  the 

vessel  wall.  A  septic  process  in  the  neighborhood  of  a  vein  is  very  likely  to 

produce  phlebitis,  which  is  often  followed  by  thrombosis.  Thrombosis  may 

follow  varicose  veins,  due  to  the  fact  that  the  veins  have  large  cavities  which 

are  lined  by  an  intima  more  or  less  injured  and  the  blood-stream  is  very  much 
slowed.  Thrombosis  occasionally  follows  in  the  wake  of  diseases  of  the  heart 

in  which  there  is  a  marked  slowing  of  the  blood-stream.  Three  varieties  of 

thrombi  are  usually  recognized — -the  red,  white  and  the  infected.  In  red 
thrombi,  the  red  blood  cells  are  included  in  the  clot,  while  in  white  thrombi, 

the  red  cells  are  absent,  because  the  thrombosis  takes  place  slowly.  Either 

of  these  thrombi  may  become  infected.  Thrombi  may  partly  or  entirely  fill 

the  lumen  of  veins.  After  the  thrombus  is  formed,  organization  takes  place, 

the  clot  being  permeated  by  connective  tissue  cells,  the  lumen  permanently 

closed  and  finally  the  fibrous  clot  becomes  calcified.  If  the  organization  is 

not  so  thorough,  the  canal  may  be  re-established  and  function  restored. 
Sometimes    the  clots  break    off  and,  if  infected,  produce  pyemia.     If  not 
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infected  an  embolus  may  lodge  in  some  vital  portion  of  the  body.  For  the 
symptoms  of  thrombosis,  see  Phlebitis. 

Embolism. — By  the  term  embolism  is  meant  the  blocking  of  a  blood-vessel, 
either  vein  or  artery,  by  some  material  which  is  carried  in  the  blood-stream. 
Most  emboli  have  their  origin  from  a  thrombus  which  may  or  may  not 
be  infected.  Many  are,  however,  derived  from  the  fibrinous  vegetations 
which  form  on  the  heart  valve  in  endocarditis;  from  particles  of  fat  set  loose 
by  a  fracture;  from  air  which  gains  access  through  a  wounded  vein,  etc.; 

from  small  particles  of  malignant  tumors  being  set  free  in  the  blood-stream; 
and  from  pieces  of  the  fibrin  layer  in  an  aneurism.  As  soon  as  the  embolus 

enters  the  blood-stream,  either  venous  or  arterial,  it  is  carried  along  until 
it  reaches  a  vein  or  artery  which  is  too  small  for  it  to  pass.  It  then  lodges. 
The  changes  which  follow  depend  upon  the  vessel  blocked,  the  infectiousness 
of  the  embolus  and  the  relationship  of  the  vessel  involved  to  the  collateral 
circulation.  When  emboli  lodge  in  an  end  artery,  what  is  generally  known  as 
an  anemic  or  hemorrhagic  infarct  occurs.  In  the  anemic  infarct,  there  is  no 
blood  beyond  the  point  of  blocking,  while  in  the  hemorrhagic  infarct,  there 
is  a  venous  engorgement  of  the  affected  area.  The  hemorrhagic  form  is 
seen  most  frequently  in  the  lung,  kidney  or  spleen.  If  the  embolus  causing 

the  infarct  is  of  an  infectious  nature,  an  abscess  forms  or,  if  an  artery  is  in- 
volved, an  inflammatory  aneurism  may  follow.  When  the  larger  vessels  are 

occluded,  gangrene  results. 

An  embolus  involving  the  pulmonary  vessels  or  the  heart  is  usually  fol- 
lowed by  sudden  death.  At  autopsy,  a  large  clot  is  found  in  the  right  side  of 

the  heart  or  in  the  pulmonary  artery.  Emboli  which  lodge  in  the  brain 
are  usually  seen  in  the  middle  cerebral  artery  which  furnishes  blood  to  the 
motor  cortex  and  tracts.  Hemiplegia  follows  and  is  usually  permanent. 
Locally,  a  white  or  yellow  softening  is  produced.  When  an  embolus  involves 
the  retinal  arteries,  varying  degrees  of  blindness  follow.  An  embolus  which 
lodges  in  one  of  the  terminal  vessels  of  the  lung  produces  an  anemic  infarct 

which  may  or  may  not  become  infected.  Clinically,  the  presence  of  an  in- 
farct in  the  lung  is  recognized  by  the  appearance  of  a  sudden,  sharp  pain  in 

the  chest  accompanied  by  dyspnea  and  hemoptysis.  Occasionally,  signs 
of  pleurisy  are  present.  When  the  liver  is  involved,  the  pain  is  referred  to 
this  organ.  Most  embolic  processes  in  the  liver  are  infected  and  result  in 
multiple  abscesses.  If  the  kidney  is  involved,  blood  may  appear  in  the 
urine.  When  one  of  the  mesenteric  arteries  is  blocked,  gangrene  may 
result,  accompanied  by  signs  of  intestinal  obstruction. 

Phlebitis. — By  the  term  phlebitis  is  meant  an  inflammation  which  in- 
volves the  wall  of  the  vein.  The  inflammation  may  be  simple  in  character 

and  result  from  some  injury,  pressure  or  some  disease  such  as  gout.  There 
are  cases  in  which  there  is  no  apparent  cause.  The  inflammatory  form  occurs 
as  a  result  of  infected  wounds  of  the  vein  itself  or  the  surrounding  tissue. 

Phlebitis  is  also  seen  in  acute  inflammatory  diseases  such  as  pyemia,  osteo- 
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myelitis,  erysipelas,  etc.  In  the  simple  form  of  phlebitis,  thrombosis  takes 
place,  but  the  walls  of  the  veins  are  not  markedly  affected.  In  the  septic 
form,  the  acute  inflammation  may  involve  the  tissues  around  the  vein, 
the  whole  vein  itself  or  just  the  inner  coat.  Thrombosis  in  these  cases 
extends  some  distance  up  and  down  the  vein,  but  it  usually  starts  at  one 
of  the  valves.  The  symptoms  which  are  present  are  pain  and  a  red,  broad 
band  on  the  skin  marking  the  course  of  the  vein.  Some  edema  may  also  be 

present.  When  the  deeper  veins  are  involved,  there  is  more  edema,  and  also 
some  blocking  of  the  lymphatic  vessels.  The  veins  which  are  superficial 
then  become  enlarged,  owing  to  the  increased  amount  of  blood  flowing 

through  them.  Chills  and  fever  usually  accompany  this  process.  An  ab- 
scess may  also  develop.  When  the  leg  is  involved,  the  condition  is  known 

as  phlegmasia  alba  dolens  or  white  leg.  Permanent  edema,  with  varicose 
veins,  maybe  the  final  outcome  when  the  deep  femoral  vein  is  blocked.  Any 
of  the  complications  which  were  mentioned  under  thrombosis  may  occur. 

In  the  treatment  of  this  condition  it  is  essential  that  the  parts  be  put  at  com- 
plete rest  and  elevated.  Various  forms  of  applications  have  been  pre- 

scribed, but,  in  my  opinion,  the  hot  boric  dressings  early  in  the  course  of  the 
disease  prove  the  best.  Later,  ichthyol  ointment  may  be  used.  Surgical 
interference  may  be  tried  by  incising  the  vein  and  removing  the  clot,  after 
it  has  been  ligated.  When  there  are  repeated  attacks  of  phlebitis  in  varicose 
veins,  it  is  well  to  excise  the  veins  between  attacks. 

Varicose  Veins. — By  the  term  varicose  vein  is  meant  a  vein  which  is 
greatly  enlarged  and  tortuous.  The  walls  may  or  may  not  be  thickened. 
The  superficial  veins  of  the  leg,  the  long  saphenous,  the  hemorrhoidal  veins 
and  the  veins  of  the  testicle  are  the  ones  most  frequently  involved.  Varicose 
veins  are  due  to  many  causes.  Occasionally,  congenital  varicose  veins  are 
seen,  but  this  condition  most  frequently  follows  mechanical  changes  in  the 

blood-stream  or  veins.  Over-distention  may  follow  prolonged  standing  in 
individuals  who  are  poorly  nourished.  Anything  which  causes  an  increase 
in  the  abdominal  pressure,  such  as  pregnancy,  corpulency  or  an  abdominal 
tumor,  will  cause  varicose  veins.  They  are  also  seen  following  cirrhosis  of 
the  liver  and  thrombosis  which  affects  the  deeper  veins.  The  condition  is 
of  slow  development  and  rarely  gives  trouble  until  middle  life  is  reached. 
Owing  to  the  fact  that  women  usually  go  through  one  or  more  pregnancies 
which  cause  more  or  less  venous  obstruction,  they  are  more  liable  to  have 
varicose  veins.  The  internal  saphenous  vein  is  the  one  most  frequently 
affected.  It  is  dilated,  somewhat  thickened,  tortuous  and  without  valves. 
Frequently,  small  localized  pouches  are  seen.  All  the  coats  of  the  vein  may 
be  atrophied,  except  the  adventitia,  which  usually  becomes  thickened.  In 
thin  skinned  individuals,  the  veins  have  a  blue  color.  In  others,  the  color 
is  not  so  marked.  When  the  condition  is  of  long  standing,  there  is  more  or 
less  congestion,  edema  and  dermatitis  present.  In  cases  which  are  neglected, 
ulceration  may  follow.     Varicose  ulcers  are  usually  seen  between  the  knee 
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and  ankle,  and  over  the  front  of  the  tibia.  There  is  considerable  pain  and 
the  patient  complains  of  being  very  tired.  If  any  of  the  varicose  veins  are 
injured,  rupture  may  take  place  and  occasionally  the  resulting  hemorrhage 

may  prove  fatal.  When  the  patient  lies  down  the  swelling  in  the  vein  dis- 
appears.    Phlebitis  is  more  or  less  common,  but  embolism  is  rarely  seen. 

Treatment  of  Varicose  Veins.— In  the  treatment  of  this  condition,  the 
essential  thing  is  support,  which  may  be  obtained  by  means  of  elastic  band- 

ages or  stockings.  They  should  be  applied  before  the  patient  arises.  Unna's 
paste  is  very  good  where  there  is  much  congestion  or  inflammation.  If 
ulcers  are  present,  the  part  should  be  elevated,  hot  dressings  applied  and, 
as  soon  as  the  inflammation  has  subsided,  support  be  supplied  by  any  of 
the  means  mentioned  above.  Radical  cure  is  obtained  only  by  operation. 
It  is  best  to  do  this  when  considerable  discomfort  is  experienced  or  when 
the  patient  is  subject  to  recurrent  attacks  of  phlebitis.  Those  who  expect 
to  join  the  army  or  navy  are  required  to  be  free  from  varicose  veins.  Before 

operating,  it  is  essential  to  inquire  whether  the  deep  veins  have  been  pre- 
viously thrombosed  from  any  cause,  especially  typhoid  fever.  Operation, 

following  thrombosis  of  the  deeper  veins,  is  almost  sure  to  result  in  gan- 
grene. The  veins  may  be  tied.  This  occasionally  does  not  result  in  a  cure 

and  at  the  present  time  is  rarely  used.  The  method  now  in  vogue  is  to 
excise  a  certain  portion  of  two  or  three  prominent  veins,  ligating  at  both 
ends.  Another  method  is  to  make  a  circular  incision  around  the  whole 

circumference  of  the  leg,  thus  severing  all  the  superficial  veins.  The  dis- 
advantage of  this  operation  is  the  circular  scar  which  occasionally  causes 

unpleasant  symptoms. 

DISEASES  OF  THE  LYMPHATICS 

Acute  Lymphangitis. — By  the  term  acute  lymphangitis  is  meant  the 
inflammation  of  a  lymphatic  vessel.  This  is  always  due  to  septic  conditions. 

Either  the  bacteria  or  their  toxins  are  absorbed  and  pass  along  the  lymph- 
atic channels.  This  gives  rise  to  an  inflammation  of  the  vessels  and  tissues 

immediately  surrounding  them.  It  is  rarely  seen  as  a  primary  condition, 
but  usually  follows  some  focus  of  infection  such  as  a  boil  or  minute  abscess, 
The  process  usually  stops  at  the  nearest  lymphatic  gland.  Very  frequently 
the  causative  wound  is  not  found  or,  at  least,  it  is  very  slight.  The  condition 
is  ushered  in  by  a  chill,  with  a  rise  in  temperature,  headache  and  loss  of 
appetite.  There  is  considerable  pain  along  the  lymphatic  vessels  which  is 
very  quickly  followed  by  the  appearance  of  a  pink  or  reddish  colored  streak. 
This  marks  the  course  of  the  vessels  to  the  nearest  group  of  lymphatic  glands. 
These  streaks  are  tender  and  elevated  above  the  surrounding  skin.  If  the 
process  is  allowed  to  continue,  abscesses  may  develop  along  the  course  and 
the  patient  die  from  septicemia  or  pyemia.  The  treatment  consists  primarily 
in  the  removal  of  the  causative  factor.  This  is  absolutely  essential.  As 
soon  as  this  is  done,  the  lymphatics  will  immediately  recede  and,  in  the 14 
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course  of  a  couple  of  days,  the  streaks  will  disappear.  Hot  applications  should 

be  used  as  soon  as  the  primary  focus  has  been  thoroughly  opened  and  drain- 
age established.  The  dressings  should  be  extensive  and  cover  all  the 

involved  lymphatics.     When  abscesses  occur,  these  should  be  opened. 

Chronic  Lymphangitis. — This  condition  may  follow  an  acute  lymphangitis, 
but  is  occasionally  seen  as  a  primary  affair.  It  may  occur  in  gonorrhea, 

soft  chancre,  primary  syphilis  and  tuberculosis  of  the  skin.  In  syphilis, 

the  lymphatics  involved  become  enlarged,  hard  and  cord-like.  Under 

specific  treatment,  the  condition  readily  clears  up.  In  tuberculous  lymphan- 
gitis, secondary  deposits  are  found  along  the  course  of  the  lymphatics,  a 

nodule  soon  develops,  which  may  gradually  soften  and  disintegrate.  Fre- 
quently, general  tuberculosis  follows  this  disease.  The  treatment  consists 

in  the  removal  of  the  nodule  and  the  primary  focus.  Chronic  lymphangitis 

is  occasionally  seen  on  the  cheeks  and  nose,  following  the  absorption  of  toxic 
material  formed  in  ulcers  which  involve  the  mucous  membrane  on  the  inside  of 

the  nose.     This  condition  is  treated  by  removing  the  sores  or  ulcers  in  the  nose. 

L3miphangioma  and  Lymphangiectasis. — By  the  term  lymphangioma  is 
meant  a  swelling  made  up  of  newly  formed  lymphatic  vessels.  There  is  also 

a  certain  amount  of  connective  tissue  associated  with  the  lymphatic  vessel. 

The  condition  is  considered  congenital  in  origin,  but  cases  are  on  record  in 

which  it  has  been  acquired,  and  even  in  these  there  is  some  question  as  to 

whether  the  underlying  cause  is  congenital  or  not.  Two  varieties  of  lym- 
phangiomata  are  seen,  the  capillary  and  the  cavernous.  In  the  capillary 

form,  the  lymph  vessels  retain  their  tubular  shape,  except  here  and  there 

a  few  marked  enlargements  are  seen.  This  form  is  usually  seen  in  young 

children,  and  when  it  develops  in  the  skin  it  is  called  a  lymphatic  nevus. 

The  swelling  has  a  dull,  yellowish-brown  color  and  is  either  smooth  or  rough. 
It  is  limited  at  first,  but  has  a  tendency  to  extend  rapidly.  The  cavernous 

form  may  develop  from  this  type.  In  the  cavernous  lymphangioma  the 

lymphatic  vessels  lose  their  shape  and  cyst-like  swellings  are  present.  The 
lymphatic  vessels  open  directly  into  the  spaces,  which,  are  as  a  rule,  about  the 

size  of  a  split  pea.  When  the  condition  first  develops,  small  vesicles  con- 
taining lymph  are  noticed,  without  any  inflammatory  reaction.  If  they  are 

opened  or  rupture,  there  is  a  continuous  flow  which  persists  for  some  time. 

While  the  condition  may  arise  in  any  portion  of  the  body,  the  usual  site  is 

the  inner  side  of  the  thigh  and  on  the  prepuce.  When  it  develops  in  the 

deeper  tissues,  a  multilocular  cyst  is  formed.  The  term  cystic  hygroma  is 
then  given  to  the  condition. 

The  term  lymphangiectasis  signifies  a  condition  of  the  lymphatic  vessels 

similar  to  that  seen  in  varicose  veins.  The  lymphatic  vessels  are  dilated  as  a 

result  of  the  occlusion  of  a  main  vessel,  either  by  an  inflammatory  process  or 

by  the  contraction  of  a  scar.  Chronic  lymphatic  obstructions  maybe  due  to 

tuberculosis  or  carcinoma  attacking  the  glands  or  lymphatic  vessels  and  to  the 

filaria  sanguinis  hominis,  a  parasite  which  is  found  in  the  blood  and  lymph. 
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When  the  lymphatic  vessels  are  obstructed,  the  condition  may  develop  into 

what  is  known  as  elephantiasis  or  into  a  chylous  ascites.  Hydrocele  composed 

of  chylous  fluid  is  occasionally  seen.  Elephantiasis  arabum  and  pseudo- 
elephantiasis,  due  to  repeated  attacks  of  lymphangitis,  present  similar 

signs.  There  is  a  solid  edema,  with  marked  thickening  of  the  skin  and  sub- 

cutaneous tissues.  Frequently,  owing  to  a  rupture  of  a  lymphatic  vessel,  or 

through  some  injury  to  the  skin,  a  lymphatic  fistula  is  formed.  As  ele- 
phantiasis arabum  is  a  disease  that  is  limited  to  the  tropical  countries,  it  will 

not  be  taken  up  here. 

The  treatment  of  all  these  conditions  consists  in  surgical  interference. 

Lymphatic  nevi  and  hygroma  should  be  thoroughly  excised.  In  the  latter 

condition  it  is  frequently  difficult  to  accomplish  this  end  owing  to  the  fact 

that  there  is  no  definite  limitation  to  the  growth.  In  elephantiasis,  early  in 

the  disease,  the  application  of  an  elastic  bandage  will  often  alleviate,  if  not 

cure,  the  condition.  If  this  does  not  produce  results,  a  partial  or  complete 

amputation  may  be  necessary. 

Acute  Ljrmphadenitis. — By  the  term  acute  lymphadenitis  is  meant  an 
acute  inflammatory  condition  of  the  lymph  glands.  This  condition  is  usually 

secondary  to  some  septic  infection,  either  in  the  skin  or  other  superficial 

tissues  of  the  body.  It  is  caused  by  the  absorption  of  the  toxins  formed  by  the 

inflammatory  process  or  by  the  bacteria  themselves.  The  glands  become 

swollen,  red  and  more  firm  as  a  result  of  the  hyperemia  and  exudate  formed. 

If  bacteria  are  enmeshed  in  the  tissues  of  the  glands,  foci  of  suppuration  may 

appear.  The  tissues  surrounding  the  glands  are  affected  by  the  process  and 

signs  of  inflammation  soon  develop.  This  is  known  as  peri-adenitis.  As  the 
pus  develops  in  the  gland  and  the  tension  increases,  it  may  burst  through  the 

capsule  and  force  its  way  through  the  surface  of  the  skin.  The  usual  con- 
stitutional symptoms  of  an  infection  are  seen  and,  on  examination  of  the  area 

affected,  the  glands  are  found  enlarged,  tender  and  firm.  When  suppuration 

appears,  fluctuation  may  be  felt  and  the  glands  become  adherent  to  the  sur- 
rounding skin.  The  skin  over  it  is  reddened.  If  no  suppuration  appears,  the 

glands  usually  are  not  fixed  and  the  skin  is  not  changed.  Following  buccal, 

tonsillar  or  dental  diseases,  the  glands  in  the  submaxillary  triangle  are  usually 

affected;  in  pediculosis  capitas,  scalp  wounds  or  ulcers,  the  glands  in  the  pos- 
terior triangle  become  swollen;  in  any  infection  of  the  breast  or  arm,  the 

axillary  glands  are  involved;  when  sepsis  appears  in  the  genitals,  abdominal 

wall,  perineum  and  anus,  the  glands  in  the  groin  are  affected;  and  when  any  in- 
fection takes  place  in  the  outer  portion  of  the  leg  or  foot,  the  glands  of  the  thigh 

are  involved.  The  treatment  of  this  condition  consists  in  the  removal  of  the 

source  of  toxins  by  free  incision  and  the  application  of  hot  fomentations. 

When  suppuration  takes  place  in  the  glands,  these  should  be  opened  and 
drainage  established. 

Chronic  Lymphadenitis. — By  the  term  chronic  lymphadenitis  is  meant  the 
condition  in  which  the  lymph  glands  are  swollen  and  remain  so  over  a  long 
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period  of  time.  Three  forms  of  this  condition  are  usually  recognized:  the 
simple,  syphilitic  and  tuberculous.  The  simple  form  is  seen  following  a 
chronic  inflammatory  condition  of  any  part  of  the  body,  more  especially, 
however,  near  the  site  of  chronic  ulcers,  chronic  otorrhea,  adenoids  and  in- 

fected tonsils.  The  most  common  cause  is  chronic  suppurative  dento-alveo- 
litis.  The  glands  in  the  immediate  neighborhood  become  large,  tender,  but 
not  adherent.  Rarely  do  they  suppurate.  Unless  the  condition  causing 

the  simple  adenitis  is  removed,  the  glands  are  rendered  less  resistant  and  be- 
come excellent  breeding  places  for  B.  Tuberculosis.  It  is,  therefore,  essential 

that  conditions  about  the  mouth,  which  have  a  tendency  to  produce  chronic 
lymphadenitis,  should  be  looked  for  and  corrected. 

Chronic  Sjrphilitic  Lymphadenitis. — In  chronic  syphilitic  lymphadenitis 
the  lymph  glands  throughout  the  body  are  more  or  less  involved.  In  the 
primary  stage,  those  associated  with  the  primary  lesion  are  usually  markedly 
enlarged.  No  suppuration  occurs  unless  secondary  infection  takes  place. 
When  the  genitals  are  involved,  the  glands  may  reach  a  rather  large  size. 
In  the  secondary  stage  most  of  the  glands  in  the  body  become  enlarged  owing 
to  the  deposition  of  the  syphilitic  virus  in  them.  They  are  small,  as  a  rule, 
hard  and  not  acutely  inflamed.  The  epitrochlear  and  posterior  cervical  glands 
are  notably  the  ones  involved.  The  former  are  to  some  extent  considered 
diagnostic  of  this  disease.  In  the  tertiary  stage  the  glands  may  become  the 
seat  of  gummata.  The  treatment  is  that  usually  outlined  for  syphilis  (see 
Chapter  III). 

Tuberculous  L3anphadenitis. — The  term  tubercuolus  lymphadenitis  is 
self-explanatory.  The  condition  is  usually  seen  in  children  or  young  adults, 
although  it  may  occur  at  any  age.  The  predisposing  factors  are  those  found 
in  tuberculosis  of  any  form  and  may  be  briefly  mentioned  as  hereditary 
tendency,  lowered  resistance  from  improper  hygiene  and,  locally,  infections 
from  diseased  teeth,  chronic  tonsillitis  and  pediculosis  capitas.  The  glands 
in  the  neck  are  most  frequently  involved,  but  occasionally  the  axillary  or 
inguinal  glands  may  be  affected.  Tuberculosis  rarely  attacks  one  gland. 
It  is  usual  to  find  the  whole  chain  more  or  less  involved.  When  the  disease 

first  attacks  the  lymphatic  glands,  they  are  enlarged  and  firm.  The  en- 
largement comes  on  gradually.  As  the  disease  progresses,  caseation  sets  in, 

followed  by  suppuration  which  may  be  either  tuberculous  or  due  to  a  mixed 

infection.  Peri-adenitis  makes  its  appearance  shortly  after  the  glands  be- 
come enlarged.  The  structures  in  the  immediate  vicinity  become  matted 

together.  The  disease  may  be  arrested  during  the  stage  of  caseation,  when 
the  glands  will  either  become  calcified  or  filled  with  connective  tissue.  When 
the  abscess  ruptures,  there  is  a  discharge  of  pus  which  has  a  greenish  tinge. 
Secondary  infection  usually  follows  rather  quickly,  and  a  chronic  sinus  is 
left.  This  heals  very  slowly.  If  healing  takes  place,  the  resulting  scar  is 
keloidal  in  character. 
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Diagnosis  of  Tuberculous  Lymphadenitis. — In  simple,  chronic  lymphad- 
enitis one  or  two  glands  are  affected,  while  in  tuberculous  adenitis,  chains  of 

glands  are  involved.  The  condition  subsides  readily  on  removing  the  cause. 
From  septic  adenitis  it  is  differentiated  by  the  fact  that  in  this  disease  all  the 
signs  of  an  acute  inflammation  are  present.  They  subside  under  appropriate 

treatment.  In  Hodgkin's  disease,  the  glands  remain  isolated  over  a  longer 
period.  Several  chains  are  involved  simultaneously  and,  when  the  blood  is 
examined,  a  marked  increase  is  noticed  in  the  leucocytes.  Carcinomatous  or 
sarcomatous  metastatic  growths  in  lymph  glands  are  differentiated  by  the 
fact  that  the  glands  are  much  more  firm  and  remain  distinct  over  a  longer 
period.  In  syphilis,  after  the  primary  stage,  the  glands  rarely  are  matted 
together.     The  history  of  the  case  often  aids  in  the  diagnosis. 

Treatment  of  Tuberculous  Lymphadenitis. — The  general  health  of  the 
patient  should  be  considered  and,  if  found  to  be  under  par,  it  should  be  im- 

proved by  advising  an  outdoor  Hfe  and  the  ingestion  of  plenty  of  nourish- 
ing food.  Any  irritations  which  are  present  should  be  removed.  Arsenic, 

cod  liver  oil  or  iron  may  be  used  in  conjunction.  The  question  of  when 
to  operate  and  when  not  to  operate  is  still  open  to  discussion.  It  is,  perhaps, 

best  to  endeavor  to  cure  the  condition  if  there  is  no  peri-adenitis.  If,  how- 
ever, peri-adenitis  is  marked,  a  complete  dissection  of  the  glands  should 

be  undertaken.  As  the  operation  is  a  difficult  one  and  the  description 
lengthy,  the  reader  is  referred  to  text  books  on  general  surgery  for  the  method. 
In  neglected  cases,  where  there  are  one  or  more  large  cold  abscesses,  it  is 
better  to  open  them  and  institute  active  drainage.  In  the  course  of  a  week  or 
so,  a  radical  operation  can  be  performed.  Where  one  gland  is  involved,  and 
suppuration  has  bored  its  way  to  the  surface,  it  is  best  to  thoroughly  scrape 
out  the  diseased  tissue  and  close  the  wound.  If  a  sinus  is  present  and  a 
large  number  of  glands  are  involved,  it  is  best  to  thoroughly  scrape  and  heal 
this  before  a  radical  operation  is  performed.  When  active  pulmonary 
tuberculosis  is  present,  a  radical  operation  should  not  be  attempted. 

OTHER  LYMPH  GLAND  SWELLINGS 

A  lymphadenoma  is  a  non-malignant  enlargement  of  the  lymph  glands 

which  is  considered  by  some  authors  as  Hodgkin's  disease.  In  our  opinion 
there  is  a  difference  between  simple  lymphadenoma  and  Hodgkin's  disease. 
In  simple  lymphadenoma  there  is  a  non-inflammatory  enlargement  of  the 
lymph  glands  which  is  attended  by  no  symptoms  except  those  which  might 
arise  from  pressure  if  the  glands  attain  a  large  size.  This  form  of  enlargement 
is  seen  chiefly  in  the  young  and  affects  the  glands  of  the  neck.  The  glands 
are  firm  and  show  little  pathological  change  under  the  microscope.  In 

Hodgkin's  disease  many  groups  of  glands  are  affected  at  the  same  time.  It  is 
seen  in  adults  around  the  age  of  thirty.  There  is  an  over-growth  of  most  of 
the  lymphoid  tissues  in  the  body.     There  is  marked  increase  in  the  leucocytes, 
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a  decrease  of  red  corpuscles  and  also  the  hemoglobin.  .  The  spleen  is  enlarged 

and,  on  section,  may  show  localized  grayish-white  tumors.  The  glands  are  at 
first  isolated,  but  later  become  massed.  This  disease  should  be  differentiated 

from  lymphatic  leucocythemia,  lympho-sarcoma  and  tuberculous  adenitis. 

The  treatment  of  Hodgkin's  disease  and  simple  lymphadenoma  is  essentially 

the  same.  Arsenic  should  be  given  until  tolerance  is  reached.  In  Hodgkin's 
disease,  however,  the  treatment  is  of  little  avail,  the  patient  gradually  becom- 

ing cachectic  and  dying  of  exhaustion. 

Lympho-sarcoma  is  rarely  seen  as  a  primary  disease  in  the  lymphatic 
glands.  When  it  does  occur,  however,  it  is  found  in  the  tonsil,  the  glands  of 

the  neck  and  those  of  the  mediastinum.  The  tumor  has  a  hard,  bony-like 

consistency,  grows  slowly  and  is  painless.  After  a  short  period,  the  sur- 
rounding tissue  is  invaded  and  secondary  growths  make  their  appearance 

in  the  neighboring  glands.  The  skin  over  the  affected  lymph  gland  becomes 

infiltrated  and  later  breaks  down,  forming  an  ulcer.  When  this  stage 

is  reached,  sarcoma  is  rapidly  disseminated  throughout  the  body.  The 

treatment  consists  in  the  early  excision  of  the  affected  gland  and  those 

in  the  immediate  neighborhood.  It  is  well  to  dissect  the  deeper  glands. 

Metastatic  growths  are  met  with  very  commonly  in  the  glands  which  are 

nearest  the  organs  affected  with  sarcoma  or  carcinoma. 

INJURIES  OF  NERVES 

Nerves  may  be  injured  by  compression,  stretching,  contusion  or  by 

division.  In  the  first  lesion,  none  of  the  fibers  are  ruptured,  but  there  is 

more  or  less  change  produced  which  is  degenerative  in  character.  The 

usual  form  of  compression  is  that  produced  by  crutches  or  splints.  Those 

which  are  unusual  may  be  mentioned  as  rapidly  growing  tumors,  aneurism, 

displacement  of  bones  and  inflammatory  products  which  are  tightly  confined. 

In  the  last  three  classes  mentioned  there  is  more  or  less  rupture  of  the  nerve 
fibers. 

Nerve  Compression. — The  amount  of  injury  produced  in  a  nerve  by  com- 
pression depends  somewhat  upon  the  force  applied  and  its  duration.  The 

part  that  is  compressed  may  be  either  a  nerve  trunk  or  one  of  the  terminals. 

Rapid  traumatic  compression  is  seen  in  the  case  of  a  drunkard  who  goes  to 

sleep  with  his  arm  over  the  edge  of  a  chair  or  table  and  awakes  to  find  it 

more  or  less  paralyzed  due  to  the  compression  on  the  musculo-spiral  nerve. 
The  gradual  form  is  seen  in  crutch  paralysis  in  which  the  nerves  in  the  axilla 

are  pressed  upon.  The  pressure  produces  a  neuritis  and  results  in  varying 

grades  of  paralysis.  What  is  known  as  pathological  compression  is  due  to  the 

pressure  of  a  nerve  trunk  in  a  scar,  a  callus  or  in  a  tumor.  Nerve  terminals 

may  be  affected  when  they  are  involved  in  scar  tissue  and  malignant  tumors. 

The  symptoms  which  are  noted  in  these  cases  vary  with  the  nerve  involved. 

If  it  is  a  sensory  nerve,  the  first  thing  noticed  is  a  sharp  or  shooting  pain.     As 
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the  compression  continues,  there  is  more  or  less  numbness,  with  varying  grades 

of  hyperesthesia.  This  is  finally  followed  by  anesthesia.  If  there  are  any 

motor  fibers  in  the  nerve,  paralysis  of  the  muscles  immediately  concerned  will 

follow.  Trophic  changes  in  the  form  of  ulcers,  blisters,  wasting,  etc.,  finally 

make  their  appearance.  The  treatment  consists  in  removing  the  cause  and 

keeping  up  the  general  nutrition  of  the  part  by  electricity  or  massage.  It  is 

not  unusual  for  several  months  to  pass  before  there  is  a  complete  recovery. 

Nerve  Rupture. — A  nerve  may  be  partially  or  completely  ruptured. 
For  the  purposes  of  description  we  will  consider  those  which  have  been  com- 

pletely ruptured  and  those  which  have  been  partially  ruptured. 

When  a  mixed  nerve  is  completely  ruptured,  there  is  paralysis  of  the  mus- 
cles supplied  by  it  and  anesthesia  of  the  skin.  The  anesthesia  of  the  skin 

may,  however,  be  somewhat  hidden  by  the  fact  that  the  nerves  in  the 

neighborhood  send  branches  which  overlap  the  nerve  supply.  There  is  a 

change  in  the  blood-vessels  supplying  the  part.  These  dilate  first  and  later 
contract,  producing  hyperemia  and  anemia,  respectively.  Any  organs 

supplied  wholly  or  in  part  by  the  affected  nerve  lose  their  functions  to 

a  greater  or  less  extent.  They  do  not  respond  to  the  usual  stimuli.  If 

the  division  is  not  repaired  at  once,  changes  take  place  in  the  nerve.  The 

ends  retract,  similar  to  the  ends  of  a  divided  artery.  The  blood,  which 

escapes  from  the  small  arteries  surrounding  the  divided  end  of  the  nerve, 

either  clots  or  forms  a  hematoma.  This  organizes  around  the  nerve  end  and 

some  fibers  of  newly  formed  nerves  are  included  in  it.  By  the  compression 

of  these  newly  formed  fibers,  more  or  less  pain  is  felt  in  the  nerve  end.  The 

small  tumor  thus  formed  is  called  a  traumatic  neuroma.  The  peripheral  end 

of  the  divided  nerve  undergoes  more  marked  changes.  All  the  fibers  degen- 
erate and  their  former  paths  are  taken  up  by  connective  tissue.  The  myelin 

is  broken  up  and  converted  into  oil  globules  which  are  absorbed.  The 

divided  ends  shrink  and  are  covered  by  connective  tissue.  The  muscle  cells, 

which  were  supplied  by  the  nerve,  atrophy  and  may  be  replaced  by  con- 
nective tissue  or  fat,  depending  on  whether  treatment  is  immediately 

instituted  or  not.  The  traction  of  the  uninjured  muscles  may  be  so  great 

as  to  produce  various  kinds  of  deformities. 

The  electrical  reactions  occurring  in  a  muscle  which  has  had  its  nerve 

supply  cut  off  are  characteristic.  The  muscle  loses  its  power  to  react  to  the 

faradic  current.  This  takes  place  in  the  course  of  a  few  weeks.  At  first,  the 

galvanic  current  produces  an  increase  in  the  excitability  of  the  muscle,  but 

this  is  eventually  lost.  The  reaction  of  degeneration  consists  in  a  loss  of 

response  to  the  faradic  stimulus  in  the  muscle  and  an  increase  of  irritability 

with  the  galvanic  current.  There  is  also  a  loss  of  response  to  the  galvanic  and 

faradic  stimuli.  When  there  is  no  reaction  in  response  to  stimulation  by 

galvanism,  the  case  is  hopeless  as  far  as  the  repair  of  the  muscle  is  concerned. 

The  sensory  changes  which  are  produced  by  the  division  of  a  mixed  nerve  are 

many.     The  nerves  of  deep  sensation  are  rarely  affected,  while  the  proto- 
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pathic  nerves  which  supply  the  skin  are  affected  over  a  variable  area  be- 
cause of  the  over-lapping  of  the  nerves.  The  epicritic  nerves  are  well  de- 

fined in  their  course  and  the  changes  denoted  are  more  or  less  constant.  The 

effect  on  these  nerves  is  greater  than  on  the  other  two  varieties.  If  the  pos- 
terior root  is  severed,  the  protopathic  nerves  suffer  most.  When  a  nerve  which 

supplies  a  joint  is  severed,  sinovitis  makes  its  appearance  in  the  joint  and  may 
lead  to  a  permanent  ankylosis.  This  is  particularly  noticeable  in  the  small 
joints  of  the  hands  and  feet.  The  trophic  changes  vary  and  depend  on  whether 
the  nerve  is  irritated  or  not.  In  complete  division  with  no  irritation,  the  skin 
affected  is  rough,  scaly  and  edematous.  The  sebaceous  and  other  glands  in 
the  dermis  atrophy,  the  hair  and  nails  breaking  or  falling  off.  On  the  other 
hand,  if  the  divided  nerve  is  irritated,  the  skin  changes  are  more  pronounced. 

The  color  becomes  blue  and  the  character  thin  and  shiny. 

Vesicles  or  pustules  may  form  as  a  result  of  the  lowered  re- 
sistance. These  may  lead  to  ulcers.  The  sweat  glands  are 

stimulated  and  the  patient  suffers  from  excessive  perspiration 
on  the  part  affected. 

Repair  of  a  Ruptured  Mixed  Nerve. — It  is  only  rarely 
that  one  sees  a  spontaneous  cure  in  the  case  of  a  ruptured 

nerve.  If,  however,  the  divided  ends  are  not  markedly  dis- 
placed, so  that  there  is  a  chance  for  them  to  become  united  by 

the  connective  tissue  formed  in  the  blood-clot,  new  axis  cyl- 
inders may  shoot  out  from  the  proximal  end  and  enter  the 

distal  end  through  the  newly  formed  connective  tissue.  It 
is  necessary,  however,  for  the  axis  cylinders  to  have  some 

path  already  made  for  them  to  be  able  to  penetrate  the  dis- 
tal end  of  the  nerve.  Where  a  neuroma  has  formed  on  the 

divided  proximal  end,  it  is  difi&cult  or  impossible  for  the  axis 
cylinder  to  penetrate  the  distal  end  of  the  nerve.  This  has 
to  be  removed  first  and  the  two  ends  brought  together.  Where 
the  injury  is  recent,  new  axis  cylinders  are  developed  in  both 

the  divided  portions  of  the  nerve.  Protopathic  sensation  returns  first.  This 
takes  from  a  few  weeks  to  a  year.  When  trophic  changes  are  present  and 
are  seen  to  improve  after  the  repair  of  a  nerve,  it  is  a  sign  that  the  protopathic 
nerves  are  regenerating.  Epicritic  sensation  is  very  slow  returning.  It 
rarely  recovers  its  former  state.  Partial  recovery  is  usually  seen  in  from  six 
months  to  a  year.  The  muscles  nearest  the  point  of  division  recover  first. 
The  return  of  function  is  usually  complete,  therefore  when  complete 
division  of  a  nerve  is  diagnosed,  it  is  essential  that  we  should  operate  as  soon 

as  possible  and  bring  the  ends  of  the  nerve  in  approximation.  In  this  op- 
eration it  is  best  not  to  Cause  any  tension  on  the  nerve  or  its  sheath  and  to 

prevent  any  undue  pressure  (Fig.  63).  This  is  accomplished  by  the  insertion 
of  tension  sutures  and  placing  the  parts  at  rest.  In  neglected  cases,  it  is 

always  well  to  attempt  to  repair  the  nerve  by  excising  the  traumatic  neu- 

FlG.  63.— 
Two  methods 
of  bridging 
space  in  the  re- 

pair of  rup- 
tured nerves. 

(Binnie.) 
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roma  and  bringing  the  nerve  ends  together.  Satisfactory  results  have  been 
obtained  even  after  a  complete  separation  lasting  over  several  years. 

In  the  incomplete  rupture  of  a  mixed  nerve  the  changes  which  are  noted 
vary,  of  course,  with  the  number  and  kind  of  fibers  which  are  ruptured. 

Motor  changes  may  be  the  more  prominent,  but,  as  a  rule,  epicritic  sensa- 
tion is  the  most  affected.  The  typical  reaction  of  degeneration  is  absent 

and  there  is  a  ready  and  quick  reaction  to  galvanism.  The  repair  of  this 

condition  usually  goes  on  without  surgical  interference  unless  there  is  an  in- 
terposition of  some  foreign  tissue. 

Diagnosis  of  Nerve  Division. — The  diagnosis  of  a  divided  nerve  is  usually 
easy,  since  there  is  history  of  an  injury  with  the  resulting  local  paralysis. 
However,  it  is  sometimes  necessary  to  consider  several  other  conditions 
which  may  simulate  this  lesion.  Spinal  cord  injuries  produce  total  loss  of 

sensibility  of  all  kinds  in  the  areas  supplied  by  the  nerves  below  the  injury. 
There  is  also  a  loss  of  motion.  Injuries  to  the  spinal  cord  produce  bilateral 
symptoms,  as  a  rule.  Occasionally,  however,  they  may  be  unilateral.  The 
reflexes  are  little  affected.  Hysteria  occasionally  simulates  nerve  division, 
but  here  the  electrical  reactions  are  normal.  In  ischemic  paralysis  there  may 
be  areas  without  sensation  and  with  trophic  changes,  but  the  muscles  are  not 
paralyzed.  They  are,  however,  shortened,  so  that  it  simulates  the  atrophy 
seen  in  nerve  division. 

Neuralgia. — By  the  term  neuralgia  is  meant  a  pain  in  a  nerve  or  nerves  or 
one  which  radiates  along  the  course  of  a  nerve.  There  is  rarely  any  apparent 
primary  lesion  to  account  for  this  pain.  The  pain  is  characterized  by  its 
shooting  qualities  and  its  paroxysmal  attacks.  The  pain  recurs  usually  at  the 

same  hour  and  rarely  skips  a  day.  In  other  cases,  it  is  more  or  less  con- 
tinuous. Neuralgia  is  especially  associated  with  the  trigeminal  nerve  (see 

Chapter  XXXVII) .  Sometimes  the  muscles  closely  associated  with  the  nerve 
involved  contract  spasmodically  during  the  paroxysmal  attack.  Herpes  is 
sometimes  seen  in  the  area  affected.  As  was  stated  before,  the  trigeminal 
nerve  is  the  one  mostly  aflfected,  but  the  intercostal,  the  sciatic  and  the  nerves 
which  supply  the  breast,  ovaries,  testicles  and  joints  may  become  involved. 
The  predisposing  causes  which  lead  to  neuralgia  are  hysteria,  anemia  and 
mental  changes  which  are  produced  by  anxiety  or  worry.  The  direct  causes 
may  be  toxic  from  such  diseases  as  malaria,  influenza,  gout  or  lead  poisoning; 
they  may  also  be  reflex,  following  odontalgia,  ovarian  disease  and  worms. 
Pressure  caused  by  an  aneurism  or  some  other  new  growth  may  produce 
the  condition.  In  the  treatment  of  this  disease,  the  exciting  cause  or  causes 
should  be  removed  and  attention  paid  to  the  general  health.  In  anemia, 

malaria,  hysteria,  etc.,  the  appropriate  therapeutic  measures  should* be 
employed.  If  no  apparent  cause  can  be  found,  counter-irritation  may  be 
applied  and  sedatives  given  internally.  Hydro-  and  electro-therapeutic 
measures  may  be  tried.  If  no  relief  is  obtained  by  these  measures,  the  nerve 
may  be  stretched.     This  is  serviceable  in  the  case  of  a  mixed  nerve.     In  a 
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purely  sensory  nerve,  such  as  the  trigeminal,  alcohol  may  be  injected  or  the 
nerve  divided;  air,  sterile  water,  saline  solution  or  any  solution  which 
stretches  the  nerve  or  parts  surrounding  will  relieve  the  pain. 

Injuries  to  Special  Nerves. — The  optic  nerve  may  be  injured  by  a  fracture 
of  the  skull  in  its  immediate  neighborhood  and  by  compression  due  to  hyper- 

tension produced  in  the  cranial  vault.  It  may  become  inflamed  in  conjunc- 
tion with  any  inflammation  in  the  brain.  Externally,  growths  in  the  orbital 

cavity,  hemorrhage  or  cellulitis  may  produce  injurious  effects  on  this  nerve. 
Optic  atrophy  or  neuritis  and  blindness  may  result.  The  third  nerve  may  be 
affected  by  fractures  through  the  sphenoidal  fissure,  by  orbital  tumors  or 
aneurisms  and  by  syphilis.  The  muscles  supplied  by  this  nerve  are  paralyzed, 

resulting  in  ptosis,  external  squint,  dilatation  of  the  pupil,  loss  of  accommoda- 
tion and  some  exophthalmia.  The  fourth  nerve  may  be  affected  by  the  same 

injuries  and  diseases  as  mentioned  under  the  third  nerve.  The  usual  symp- 
toms are  squint  and  defective  movement  when  looking  down.  The  fifth 

nerve  will  be  taken  up  under  a  separate  heading  (page  919).  Injuries  and 
diseases  which  affect  the  sixth  nerve  cause  internal  squint.  The  seventh 
nerve  may  be  paralyzed  by  any  intracranial  lesion.  When  the  cortex,  corona 
radiata  or  the  internal  capsule  is  involved,  hemiplegia  is  usually  present.  When 
the  lesion  is  below  the  nucleus,  only  the  side  of  the  face  is  paralyzed. 
Cranial  lesions  also  play  a  part  in  causing  injury  to  the  seventh  nerve. 
Fractures  through  the  petrous  bone  may  tear  the  nerve  or  produce  pressure 
by  the  later  formation  of  a  callus.  Also,  lesions  outside  of  the  skull  may 
interfere  with  the  nerve  and  produce  paralysis.  Exposure  to  cold,  injury 
and  the  pressure  of  tumors  are  the  usual  forms  seen. 

In  facial  paralysis,  the  side  paralyzed  is  smooth  in  appearance  and  there 
is  no  power  to  move  the  muscles  in  talking  or  eating.  The  eyelids  cannot  be 
closed  and  epiphora  is  present.  Food  collects  between  the  teeth  and  cheek 
owing  to  the  paralysis  of  the  buccinator  muscle.  The  prognosis  and  treatment 
depend  upon  the  cause  of  the  paralysis  (see  Chap.  XXXVII).  The  auditory 
nerve  may  also  be  involved  in  a  fracture  in  the  base  of  the  skull  and  deafness 
result.  The  vagus  nerve  is  injured  in  any  fracture  of  the  jugular  foramen,  by 
pressure  of  a  thoracic  aneurism  and  during  operations  about  the  neck.  If  one 
side  only  is  affected,  laryngeal  paralysis  occurs  on  that  side,  while  if  both  are 
injured  death  may  result  from  laryngeal  paralysis  or  edema  of  the  lung.  The 
recurrent  laryngeal  nerve  may  become  involved  in  any  injury,  operation  or 
tumor  formation  in  the  neck,  while  in  the  chest  an  aneurism  on  the  subclavian 
artery  on  the  right  side  or  an  aortic  aneurism  on  the  left  side  will  produce 
laryngeal  paralysis.  The  usual  symptom  is  a  change  in  the  voice,  which 
becomes  hoarse.  The  spinal  accessory  nerves  may  be  injured  in  fractures  at 
the  base  of  the  skull  or  during  operations  on  the  neck.  Spasmodic  torticollis 

is  due  to  changes  occurring  in  the  neck.  The  symptoms  are  unilateral  paraly- 
sis or  atrophy  of  the  tongue.  The  tongue,  when  protruded,  deviates  to  the 

opposite  side  of  the  mouth.     The  phrenic  nerve  may  be  divided  by  wounds 
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in  the  neck,  but,  unless  both  sides  are  severed,  little  effect  is  noticed.  The 

brachial  plexus,  the  circumflex  nerve,  the  musculo-spiral,  the  median,  ulnar, 
sciatic  and  popliteal  nerves  are  frequently  the  seat  of  injuries  due  to  violence 
or  other  conditions.  The  symptoms  produced  are  referred  to  the  muscles  and 
other  tissues  supplied  by  them. 

Neuritis. — By  the  term  neuritis  is  meant  an  acute  or  chronic  inflam- 
mation of  a  nerve.  Acute  neuritis  is  usually  seen  in  connection  with  a  sep- 

tic wound.  The  nerve  is  swollen  and  tender  and  severe  pain  is  experienced. 
The  treatment  of  this  condition  is  essentially  that  of  rest.  Hot  applications 
may  be  used  and  it  may  be  necessary  to  give  sedatives.  Chronic  neuritis  is 
much  more  common  and  may  be  due  to  an  injury,  a  foreign  body,  pressure  or 
the  extension  of  inflammation  in  a  neighboring  tissue.  Alcoholism,  syphilis, 
gout,  diabetes,  influenza  and  lead  poisoning  are  the  constitutional  diseases 
which  may  lead  to  chronic  neuritis.  The  pathological  changes  in  the  nerve 
consist  in  round  cell  infiltration  with  the  formation  of  connective  tissue. 

When  this  contracts,  it  causes  some  atrophy  and  degeneration  in  the  nerve 
bundle.  Neuralgic  pain  soon  makes  its  appearance,  followed  shortly  by 
hyperesthesia  and  formication.  If  a  mixed  nerve  is  involved,  there  is  some 
change  in  the  muscles.  It  may  be  so  severe  as  to  result  in  paralysis.  In  the 
treatment  of  acute  or  chronic  neuritis,  the  causative  factor  should  be  removed 

and  the  general  health  improved.  Counter-irritation,  massage  and  electric- 
ity often  help.  Elimination  is  a  great  factor  in  the  cure  of  these  cases 

and  this  form  of  treatment  should  be  pushed.  If  the  pain  is  too  severe, 
morphin  should  be  given,  care  being  taken  lest  a  habit  be  acquired.  If 
these  methods  fail,  acupuncture,  nerve  stretching  or  resection  may  become 
necessary. 



CHAPTER  XIII 

FRACTURES  AND  DISLOCATIONS  IN  GENERAL 

Predisposing  Causes  of  Fractures. — By  the  term  fracture  is  meant  a  break 
or  rupture  in  a  bone.  Fractures  occur  most  in  the  extremes  of  life.  In 
the  young  it  is  seen  because  of  their  great  activity,  while  in  the  old  the  bones 
are  more  brittle.  The  frequent  falls  to  which  little  children  are  prone 
present  many  opportunities  for  fractures.  On  the  other  hand,  the  elasticity 
of  the  bones  in  children  renders  them  less  liable  to  fracture  than  young  adults. 
Owing  to  the  greater  exposure  of  men  to  accidents,  they  are  more  liable  to 
sustain  fractures  than  women.  In  women,  however,  Colles  fracture  and 
fracture  at  the  head  of  the  femur  are  more  frequent.  Day  laborers,  athletes 
and  others  employed  in  hazardous  occupations  are  the  subjects  of  fractures 

more  often  than  those  w^ho  lead  sedentary  lives.  Many  pathological  condi- 
tions predispose  to  fractures.  Among  them  may  be  mentioned  rickets, 

osteomalacia,  atrophy  from  any  cause,  tabes  dorsalis,  general  paralysis  of  the 
insane,  sarcoma  and  carcinoma  of  the  bone,  gumma  and  caries  or  necrosis  due 
to  sepsis,  tuberculosis  or  syphilis.  These  diseases  often  lead  to  the  condition 
known  as  a  pathological  fracture.  About  the  face,  blows  from  the  fist  and 
automobile  accidents  are  the  most  frequent  causes  of  fracture. 

Exciting  Causes  of  Fractiires. — The  exciting  causes  are  classified  into 
direct  and  indirect  violence  and  muscular  activity.  In  direct  violence,  the 
bone  is  broken  at  the  point  where  the  force  exerts  itself.  Such  a  force  also 
simultaneously  injures  the  soft  parts  more  or  less  severely.  The  tissues  may 
be  simply  contused,  lacerated  or  ground  into  a  pulp.  In  the  latter  conditions, 
the  bone  may  or  may  not  be  exposed.  The  most  common  objects  which 
cause  fractures  by  direct  violence  are  a  fist,  club,  stone,  bullet,  automobile, 
wagon  and  pieces  of  machinery.  In  fractures  which  occur  as  a  result  of 
indirect  violence,  the  bone  is  broken  at  some  distance  from  the  point  of 

application  of  the  force.  It  is  usually  due  to  over-bending  the  bone  so 
that  the  limits  of  elasticity  are  passed.  This  method  of  producing  frac- 

tures is  most  frequently  seen  in  the  long  bones.  The  force  may  be  trans- 
mitted through  one  or  more  bones  and  fracture  a  distant  bone,  as  occurred 

in  the  following  case:  A  colored  man  six  feet  tall,  weighing  about  225 

pounds,  was  struck  from  above  on  the  head  by  a  dredging  shovel  and  frac- 
tured his  tibia.  The  skull  was  not  injured  in  any  manner.  The  bone  in- 

volved in  fractures  due  to  indirect  violence  may  be  crushed,  bent,  twisted 
or  torn  apart.  Oblique  and  spiral  fractures  are  common  as  a  result  of  this 
form  of  violence.     Fractures   which  are  the  result  of  muscular  action  are 
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seen  most  often  in  the  patella  and  olecranon.  The  sudden,  violent  con- 
traction, which  occasionally  occurs  in  the  strong  muscles  of  the  thigh  and 

lower  leg,  will  snap  the  patella  in  two.  Bones  weakened  by  disease,  as  osteo- 
myelitis, are  very  liable  to  fracture. 

Spontaneous  Fractures. — By  the  term  spontaneous  fracture  is  meant 
one  which  occurs  as  a  result  of  a  diseased  bone  or  from  some  undiscoverable 

cause  and  is  not  due  to  violence.  These  are  most  frequently  seen  in  the 
conditions  mentioned  in  the  first  paragraph  as  predisposing  factors.  In 

hemiplegias,  locomotor  ataxia,  pregnancy,  osteomalacia,  and  sometimes  fol- 
lowing prolonged  disuse,  the  bony  structure  undergoes  rarefying  osteitis. 

In  these  cases,  fracture  may  result  from  insignificant  causes;  movements 
which  have  been  made  regularly  for  years  suddenly  produce  a  fracture. 
Turning  in  bed  has  resulted  in  fracture  of  the  femur  and  simply  raising 
the  hand  has  caused  the  humerus  to  break.  As  a  rule,  these  fractures 

unite  readily.  In  children,  imperfect  ossification  or  fragilitas  ossium  and 

rickets  are  the  most  frequent  causes  of  fractures  which  result  from  prac- 
tically no  violence.  It  is  occasionally  seen  in  the  new-born  when  more 

than  one  bone  is  involved.  These  fractures  heal  rapidly  and,  after  the 
child  has  reached  the  age  of  puberty,  the  condition  is  overcome.  In 
atrophy  as  a  result  of  paralysis,  disuse  or  old  age,  the  bony  constituents 
are  changed  in  such  a  manner  that  the  bones  are  rendered  more  brittle. 
These  fractures  heal  very  poorly,  if  at  all.  Sarcoma  and  carcinoma  erode 
the  cancellous  and  hard  portion  of  the  bone,  leaving  only  a  shell.  This 
fractures  very  readily  and,  in  the  case  of  sarcoma,  will  not  heal.  Fractures 

due  to  carcinoma,  however,  usually  unite  more  or  less  readily.  Occasion- 
ally, cysts  are  seen.  These  may  be  either  bone  cysts  or  due  to  the 

echinococcus.  Inflammatory  diseases  of  the  bones,  such  as  osteomyelitis, 
tuberculosis,  etc.,  may  produce  a  thinning  out  of  the  bone  structure  so 
that  it  is  easily  fractured.  These  fractures  heal  readily,  however,  so 
that  little  concern  should  be  given  to  them.    . 

VARIETIES  OF  FRACTURES 

Fractures  are  divided  into  several  classes.  The  classification  generally 
accepted  is  as  follows: 

1.  Simple. 
2.  Compound. 
3.  Incomplete: 

(a)  Green  stick.    • 
(b)  Fissured. 
(c)  Depression. 

4.  Complete: 
(a)  Transverse. 

(b)  Oblique. 
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(c)  Spiral. 

(d)  Comminuted.  '  '     '    . 

(e)  Impacted.  ..  '  .        • 

(/)  Complicated.  
' 

(g)  Longitudinal. 
5.  Separation  of  the  epiphyses. 

Varieties  of  Fracture. — A  simple  fracture  is  one  in  which  there  is  no 

communication  between  the  air  and  the  bone — in  other  words,  the  inter- 
vening tissue  is  intact  or  nearly  so. 

A  compound  fracture,  on  the  other  hand,  is  one  in  which  there  is  com- 
munication with  the  air.  The  intervening  tissue  is  broken  and  the  bone 

more  or  less  laid  bare.  This  communication  may  be  direct  or  indirect. 

Fractures  may  also  be  complete  or  incomplete,  and  this  classification  depends 

upon  the  extent  of  the  injury  to  the  bone. 

In  incomplete  fracture,  the  bone  is  not  completely  fractured.  These 
are  further  subdivided  into  four  classes : 

Green  stick,  in  which  the  bone  is  bent  and  the  fracture  takes  place  on  the 

convex  side  of  the  bend,  a  form  seen  chiefly  in  the  bones  of  the  forearm  of 
children. 

Fissured  fractures,  those  in  which  there  is  a  crack  or  fissure  in  the  bone, 

seen  in  long  bones  near  the  joint  and  bones  forming  the  vault  of  the  skull — 
a  difficult  fracture  to  diagnose. 

Depressions,  a  form  of  incomplete  fracture  which  is  seen  especially  in 
the  skull  and  small  cancellous  bones. 

Splintered  fractures,  in  which  a  small  piece  of  the  bone  may  be  torn 

from  its  surface — these  are  seen  as  a  result  of  sabre  cuts,  etc. 
In  complete  fractures,  the  bone  is  broken  in  such  a  manner  that  there 

are  two  or  more  distinct,  separate  pieces.  These  fractures  are  further  sub- 
divided into  transverse,  oblique,  spiral,  comminuted,  impacted,  complicated 

and  longitudinal.  This  classification  depends  upon  the  direction  of  the  line 

of  fracture.     Transverse  and  oblique  fractures  are  seen  most  frequently. 

A  transverse  fracture  is  seen  usually  as  the  result  of  direct  violence. 

An  oblique  fracture  is  due  to  indirect  violence. 

A  spiral  fracture  occurs  when  the  force  is  applied  in  a  rotary  manner  as 

well  as  longitudinal. 

A  comminuted  fracture  is  one  in  which  the  bone  is  crushed  into  minute 

pieces. 
An  impacted  fracture  is  seen  when  one  fragment  is  firmly  driven  into  the 

other. 

A  complicated  fracture  is  one  in  which  there  is  an  injury  to  some  important 

organ  in  the  neighborhood  such  as  an  artery,  nerve  or  joint. 

A  longitudinal  fracture  is  one  in  which  the  line  of  fracture  extends  parallel 

to  the  long  axis  of  the  bone.  Occasionally,  a  combination  of  a  longitudinal 

and  transverse  will  produce  what  is  known  as  the  T-fracture.     This  is  seen  in 
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the  lower  end  of  the  humerus.     V-  and  Y-shaped  fractures  result  from  the 
combination  of  forces  and  are  seen  in  the  tibia  or  humerus  (Fig.  64). 

Separation  of  Epiphysis. — This  condition  is  common  in  those  under 
twenty  and  is  due  to  injuries  around  the  joints,  syphilis,  tuberculosis  and 
osteomyelitis.  The  upper  and  lower  ends  of  the  humerus,  the  radius  and 
the  femur  are  affected;  in  the  last  two  bones,  the  lower  end  more  frequently 
than  the  upper.  Separation  takes  place  through  the  diaphyseal  side  of  the 

cartilage.  Small  pieces  of  bone  are  frequently  found  attached  to  the  carti- 
lage, while  the  shaft  of  the  bone  presents  a  roughened  appearance.  The 

periosteum  still  holds  the  separated  epiphyseal  end  of  the  shaft.  Occasion- 
ally, however,  the  shaft  forces  its  way  through  the  periosteum.     The  end 

1234  5 

Fig.  64. — Fractures,     i,  Oblique;  2,  green  stick;  3,  spiral;  4,  transverse; 
5,  T-fracture. 

results  vary  with  the  condition  of  the  part,  its  local  resistance  and  the  treat- 
ment. If  the  apposition  is  good,  recovery  will  take  place.  If  not,  further 

growth  in  the  bone  may  be  inhibited  or  deformity  result.  If  infection  takes 

place,  the  epiphysis  will  more  than  likely  die.  The  extension  of  the  inflam- 
mation to  a  joint  results  in  arthritis,  with  or  without  deformity.  Partial 

separation  of  the  epiphysis  may  occur.  It  then  resembles  a  sprain.  The 
results  are  not  necessarily  bad,  but  it  opens  a  way  for  the  entrance  of  the 
tubercle  bacilli  and  frequently  gives  rise  to  a  severe  bone  tuberculosis. 

Signs  and  Symptoms  of  Fractures. — The  signs  and  symptoms  of  fracture 
may  be  divided  into  objective  and  subjective.     The  objective  signs  are  de- 
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formity,  abnormal  mobility,  crepitus,  ecchymosis,  swelling  and  blebs;  the 
subjective  symptoms  are  pain,  tenderness,  loss  of  function  and  history  of  an 
injury. 

Objective  Symptoms. — The  deformity  which  may  be  present  varies,  of 
course,  with  the  degree  of  fracture,  the  bone  involved  and  the  force  which 
causes  it.  Sometimes  a  marked  bending  is  present  which  may  even  reach 

an  angular  degree.  If  swelling  has  occurred  in  a  small  part,  a  slight  de- 
formity is  hidden.  On  the  other  hand,  if  a  hematoma  forms  under  the 

periosteum,  the  resulting  deformity  may  resemble  a  displacement  of  the 
bone.  It  is  well,  therefore,  in  examining  a  fracture,  that  both  sides  of  the 
body  be  exposed  and  the  parts  compared.  It  is  only  by  accurate  inspection, 
palpation  and  mensuration  that  a  deformity  in  many  cases  can  be  determined. 
In  fractures  of  the  arm,  it  is  best  to  have  the  patient  seated  and  the  shoulders 
level,  while  in  fractures  of  the  lower  extremities  the  patient  should  lie  flat  on 
his  back  and  the  body  perfectly  in  line.  After  the  patient  has  been  placed 

in  position,  bending  or  shortening  may  be  noticed,  also  some  degree  of  rota- 
tion of  the  lower  fragment.  Ecchymosis  may  be  present  within  a  few  hours 

or  may  not  appear  for  a  couple  of  days.  Blebs  may  form  which  contain  a 
clear  or  bloody  fluid. 

When  the  fracture  involves  a  joint,  blood  flows  into  it  and  there  is  quite  a 
marked  distension.  The  skin  may  be  more  or  less  bruised  and,  if  the  fracture 
is  compound,  a  small  fragment  of  the  bone  may  be  seen  through  the  skin. 
After  inspecting  the  limb,  it  should  be  palpated.  By  this  method  one  readily 
recognizes  inequality  in  outline;  a  crevice  may  be  felt,  or  depressions  noted 

where  none  are  found  normally.  When  edema  is  present,  there  is  some  diffi- 
culty in  recognizing  these  inequalities,  but  by  gentle  pressure  the  edema  may 

be  massaged  away.  Extravasated  blood  gives  a  soft,  crepitant  feeling  to  the 

fingers.  If  the  bone  lies  subcutaneously,  it  is  frequently  possible  to  deter- 
mine the  shape  of  the  fracture,  the  character  of  the  displacement  and  whether 

it  is  comminuted  or  not.  By  the  term  a  false  point  of  motion  is  meant  an 

abnormal  mobility  in  the  course  of  a  bone  where  ordinarily  no  motion  is  pos- 
sible. When  this  sign  is  present,  a  positive  diagnosis  of  a  fracture  can  be 

made.  This  sign  is  very  readily  elicited  in  fractures  of  long  bones,  unless 

one  of  the  fragments  is  very  small.  In  attempting  to  elicit  this  sign,  ma- 
nipulation should  be  deliberate,  gentle  and  conducted  in  such  a  manner  as  to 

produce  the  least  amount  of  damage.  In  fractures  of  the  humerus,  for 
instance,  one  grasps  the  elbow  with  one  hand  and  the  upper  portion  of  the 
humerus  with  the  other.  Slow  and  gentle  lateral  traction  is  made,  when 
the  abnormal  mobility  will  be  brought  out,  if  present.  In  many  cases  it  is 
unnecessary  to  look  for  this  sign  because  of  the  marked  deformity  already 
present.  In  parts  where  there  are  two  bones,  as  in  the  forearm,  and  one  only 
is  broken,  it  is  frequently  impossible  to  elicit  a  point  of  false  motion  owing 

to  the  fact  that  the  intact  bone  prohibits  moving  the  broken  one.  How- 
ever, one  should  test  for  this  by  grasping  small  portions  of  the  bone  between 
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the  fingers  and  thumb  of  either  hand  and  making  slight  lateral  movements. 

This  can  be  done  throughout  the  whole  length  of  the  bone.  Where  the  frac- 
ture is  located  in  the  neighborhood  of  a  joint,  the  point  of  false  motion  may 

be  elicited  in  the  following  manner:  One  hand  grasps  the  bone  close  to  the 
joint  while  the  other  exerts  the  rotary  motion  on  the  shaft  of  the  bone.  If 
the  portion  of  the  bone  near  the  joint  does  not  follow  the  rotary  motion  made 
on  the  shaft,  a  fracture  is  present.  This,  of  course,  fails  when  the  fracture  is 
impacted  or  incomplete. 

Crepitus  is  another  positive  and  valuable  sign  in  the  diagnosis  of  fracture. 
By  this  term  is  meant  a  grating  sensation  or  sound  which  can  be  felt  or  heard 

when  the  surfaces  of  the  fractured  bone  are  rubbed  together.  This  sign  can- 
not be  elicited  in  impacted  fractures,  those  in  which  there  is  a  longitudinal 

separation  and  where  any  soft  tissue  has  been  interposed  between  the  broken 
ends.  Crepitus  is  hard  to  obtain  in  oblique  fractures  and  is  absent  in  the 

incomplete  form.  The  movements  are  used  to  elicit  this  sign  as  recom- 
mended under  abnormal  mobility.  Great  caution  should  be  used  so  that 

no  further  injury  is  inflicted.  The  crepitation  which  accompanies  other 
conditions,  such  as  separation  of  the  epiphysis,  cartilaginous  erosion  in  joints, 

subcutaneous  emphysema,  a  blood-clot  and  an  inflamed  tendon  should  be 
differentiated  from  bone  crepitation.  This  is  usually  simple,  but  occasionally 
requires  an  experienced  hand.  Mensuration  is  a  valuable  adjunct  in  the 
diagnosis  of  fractures.  A  shortening  which  is  not  apparent  may  thus  be 
brought  out.  Measurements  should  be  taken  from  a  point  on  the  trunk  of 
the  body  to  a  point  beyond  the  fracture.  Comparison  can  then  be  made 
with  the  opposite  side.  In  the  case  of  the  upper  extremities  the  acromion  is 
the  bone  selected  on  the  trunk  and  in  the  lower  extremity  the  spine  of  the 
ilium  is  usually  chosen.  It  is  essential  that  the  patient  be  symmetrically 
placed  on  a  chair  or  in  a  bed. 

Subjective  Symptoms. — ^Loss  of  function  is  one  of  the  most  important 
subjective  symptoms  of  a  fracture.  It,  of  course,  varies  considerably  with 
the  bone  involved  and  the  amount  of  injury.  The  sensibilities  of  the  patient 
play  some  part,  as  is  witnessed  by  the  fact  that  people  under  the  influence  of 

alcohol  frequently  walk  considerable  distances,  even  for  days,  with  a  Pott's 
fracture.  In  case  of  impacted  fractures,  the  loss  of  function  may  not  be  very 
pronounced.  One  should  not  forget  that  sprains  and  other  conditions  produce 
a  loss  of  function.  Pain  and  tenderness  is  another  symptom  which  is  always 
present.  It  is  localized  and  the  degree  varies  somewhat.  In  individuals  who 
have  pathological  fractures,  due  to  locomotor  ataxia  or  some  central  nervous 

disease,  this  symptom  may  be  slight.  This  localized  pain  and  point  of  tender- 
ness are  best  elicited  by  pressure  along  the  course  of  the  bone.  When  the  point 

of  fracture  is  reached,  the  tenderness  is  acute  and  the  patient  will  cry  out. 
The  spontaneous  pain  usually  clears  up  shortly  after  the  accident  and  returns 
only  on  attempting  to  move  the  parts.  It  is  frequently  possible  to  make  an 
accurate  diagnosis  on  eliciting  the  point  of  maximum  tenderness.  One  should IS 
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take  into  account  the  history  of  the  accident  where  the  individual  is  mentally 
capable  of  giving  accurate  details.  Frequently  it  is  possible  to  obtain  a 
history  of  a  snap  which  may  have  been  felt  or  heard  at  the  time  the  bone  was 
broken.  The  patient  may  have  noticed  a  distinct  deformity  and  the  loss 
of  function.  It  frequently  happens  that  the  deformity  is  corrected  either 
spontaneously  or  by  some  individual  at  the  time  of  the  accident,  so  that 

when  the  patient  reaches  the  physician's  ofi&ce  or  the  hospital  none  can  be 
seen.  A  history  in  these  cases  often  is  valuable  in  the  diagnosis.  In  uncom- 

plicated cases  there  is  usually  little  constitutional  disturbance.  However, 
in  weak  individuals,  shock  may  be  present.  Some  fever  is  usually  noted  for 
several  days  after  the  onset  of  the  fracture. 

Complications  of  Fractures. — Delirium  tremens  is  a  frequent  complication 
following  fractures  in  individuals  who  are  heavy  drinkers.  It  is  well,  therefore, 
to  ascertain  the  liquor  habits  of  a  patient  suffering  with  a  fracture  and 

thus  avoid  this  complication.  Fat  embolism  is  another  serious  complica- 
tion which  occurs  usually  the  first  three  days  following  fracture.  The  sudden 

onset  of  dyspnea,  paleness,  followed  by  cyanosis  and  signs  of  edema  of  the 

lungs,  with  a  watery,  foamy,  blood- tinged  sputum,  indicates  the  presence  of  fat 
embolism.  It  is  not  unusual  to  find  fat  in  the  urine  for  a  few  days  after  the 
accident,  and  it  is  only  when  the  fat  globules  enter  the  venous  circulation  and 
are  carried  to  the  capillaries  and  lungs  that  fat  embolism  becomes  serious. 
Stupor  and  coma,  ending  in  death,  is  the  usual  course.  An  embolus  made  up 

of  a  blood-clot,  which  has  been  broken  loose  from  an  injured  vein,  may  pass  to 
the  lung  and  cause  instant  death.  This  condition  is  seen  in  the  course  of  the 
third  week  after  the  fracture.  In  compound  fractures,  septicemia  is  a  common 
complication.  The  degree  of  infection  varies  with  the  amount  of  soft  tissue 

involved  in  the  original  fracture.  The  most  virulent  form  is  seen  in  com- 
pound fractures  with  large  amount  of  tissue  destruction.  The  tissue  may  be- 

come infected  with  the  malignant  edema  bacillus,  streptococcus  pyogenes  or 
B.  aerogenes  capsulatus.  The  usual  signs  and  symptoms  of  septicemia  are 

present.  The  blood-vessels  are  frequently  seriously  involved,  especially 
in  compound  fractures.  The  presence  of  a  profuse  arterial  hemorrhage  from 
the  wound  is  a  sufficient  indication  that  one  of  the  larger  arteries  has  been 
injured.  Crushing  injuries,  producing  fractures,  are  the  injuries  in  which  the 
arteries  suffer  most.  The  injured  vessel  may  be  seen  in  the  wound  and  the 

parts  beyond  are  found  to  be  cold  and  pale.  Little  damage  results  if  the  col- 
lateral and  return  circulation  have  not  been  interfered  with.  Gangrene  may, 

however,  take  place  if  there  is  thrombosis  in  the  main  vessels.  If  an  artery  is 
ruptured  and  there  is  no  external  wound,  the  injured  parts  may  swell  up  rapidly 

and  a  more  or  less  well-defined  tumor  becomes  apparent.  This  tumor  pul- 
sates, as  a  rule,  and  by  its  pressure  causes  an  absence  of  any  pulsation  below 

it.  Some  form  of  an  aneurism  may  also  develop.  Pressure  of  this  blood 
tumor  may  produce  a  moist  gangrene. 

Gangrene  also  results  from  the  improper  application  of  dressings.     Dress- 
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ings  which  are  applied  too  tightly,  those  which  cause  a  circular  constriction 
of  any  part  of  the  limb  and  plaster  casts  which  are  insufficiently  padded  will 

lead  to  gangrene.  The  symptoms  usually  noted  in  the  improper  applica- 
tion of  bandages  are  an  undue  amount  of  pain,  swelling  and  cyanosis  of 

the  parts  below  the  bandage.  Soon  coldness  of  the  part  is  noticed  and,  if 
allowed  to  continue,  the  other  signs  of  gangrene  become  apparent.  It  is, 
therefore,  essential  that  the  limb  be  inspected  very  frequently  during  the 

first  forty-eight  hours  to  avoid  this  complication.  Localized  gangrene  may 
follow  undue  pressure  at  one  particular  point  or  may  come  on  as  a  result  of 
the  force  which  produced  the  fracture.  The  usual  symptoms  of  localized 
gangrene  are  dusky,  red  coloration  of  the  tissue,  which  is  not  removed 

by  pressure,  inflammatory  reaction  around  this  area  and,  eventually,  the  ap- 
pearance of  a  purple  or  black  color.  The  dead  tissue  may  be  infected  or 

not,  depending  upon  the  resistance  of  the  surrounding  parts.  The  nerve 
may  become  involved  at  the  time  of  the  fracture.  It  may  be  contused, 
stretched  or  torn.  Later,  the  sharp  edge  of  one  of  the  fragments  may  press 
upon  it  or  even  tear  it.  Where  there  is  a  suspicion  that  a  nerve  is  involved,  it 
is  well  to  test  out  the  sensation  and  various  functions  of  the  part  supplied  by 
it.  If  it  is  determined  that  the  loss  of  function  is  due  to  the  nerve  involve- 

ment, efforts  should  be  made  to  repair  the  damage  if  it  is  due  to  rupture  or,  if 
due  to  pressure,  to  remove  it 

Remote  Complications  of  Fractures. — If  a  circular  bandage  is  applied  to  a 
limb  sufficiently  tight  to  interfere  with  the  arterial  circulation,  but  not  to  cause 
gangrene,  changes  may  occur  in  the  muscles.  The  plasma  coagulates  and  the 
muscular  fibers  degenerate.  This  is  known  as  ischemic  contraction  of  the 

muscles.  The  degree  of  degeneration  depends  upon  the  severity  of  the  con- 
striction and  the  length  of  time  it  is  applied.  As  in  thecaseof  gangrene,  the 

symptoms  appear  early  consisting  of  an  excessive  amount  of  pain  and  a  cold- 
ness in  the  parts.  This  condition  is  usually  seen  in  fractures  involving  the 

forearm.  Here  the  fingers  become  stiff  and  flexed  and  the  muscles  undergo 
rigor  mortis.  If  the  condition  is  allowed  to  continue,  the  deformity  becomes 
permanent.  Tetanus  is  a  severe  complication  which  is,  fortunately,  met  with 
less  frequently  than  formerly,  due  to  the  fact  that  physicians  nowadays  avail 
themselves  of  anti-tetanic  serum.  Fractures  which  have  been  contaminated 
with  soil  should  be  given  this  treatment  at  once.  The  symptoms  have  been 
described  under  Tetanus  (page  31).  In  the  alcoholic  and  aged,  pneumonia 
is  a  dreaded  complication  as  it  is  often  fatal.  It  makes  its  appearance  usually 

a  few  days  after  the  injury  and  runs  a  violent  course.  Any  form  of  the  dis- 
ease may  be  seen.  Hypostatic  congestion  of  the  lungs,  with  or  without  in- 

fection by  the  pneumococcus,  is  very  often  seen  in  old  people  who  have  been 
confined  to  bed  for  some  time.  Little  fever  may  be  noticed,  but  the  patient 
gradually  becomes  weaker  and  sometimes  delirious. 

After  the  fracture  has  apparently  been  repaired  in  its  usual  way,  an  angu- 
lar deformity  may  appear  at  the  site  of  the  callus;  even  a  fracture  may 
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take  place.  This  is  usually  due  to  some  weakness  in  the  callus,  caused 

either  by  the  interposition  of  soft  tissues,  some  disease  of  the  periosteum 

or  to  a  destruction  of  it.  Some  degree  of  stiffness  is  noticed  in  the  joints 

near  the  fracture,  usually  from  disease.  Except  in  old  people,  this  will 

be  overcome  and  normal  function  return.  Where,  however,  the  fracture 

involves  the  joint  or  some  ligament  of  it,  the  mobility  may  be  interfered  with. 

Again,  some  form  of  arthritis  may  develop,  finally  ending  in  arthritis  de- 
formans. In  these  cases  the  stiffness  is  permanent.  The  muscles  which  are 

confined  in  the  cast  diminish  in  size  and,  when  the  cast  is  removed,  more  or 

less  edema  takes  place.  This  is  rarely  permanent  and  recovery  occurs 

in  the  course  of  a  couple  of  months.  If  the  union  of  the  two  ends  of  the 

bones  is  followed  by  marked  deformity,  the  term  faulty  or  vicious  union  is 

applied.  In  some  cases  little  callus  is  formed  and  the  resulting  union  is 

merely  fibrous.  This  allows  more  or  less  mobility  at  the  site  of  the  fracture. 

The  term  fibrous  union  is  given  to  this  condition. 

Time  Required  for  Union  of  Fractures.^ — While  different  individuals  vary 
in  their  reaction  to  fractures,  the  following  table  may  be  used  as  a  fair 

estimate  of  the  time  required  for  the  prompt  union  of  fractures: 

Mandible,           .,  6  weeks 

Maxillae,  5  weeks            ' 
Metacarpal  or  metatarsal  bones,  as  well  as  ribs,     3  weeks 
Clavicle,  4  weeks 

Forearm,  5  weeks 
Humerus  and  fibula,  6  weeks 

Surgical  neck  of  humerus  and  tibia,  7  weeks 

Tibia  and  fibula  together,  8  weeks 

Femur,  10  weeks 

Neck  of  femur,  12  weeks 

(E.  Gurlt's  statistics)  ~ 

Repair  of  Fractures. — The  repair  of  fractures  does  not  differ  essentially 
from  the  process  that  takes  place  in  the  repair  of  soft  tissues.  There 

are,  in  addition,  calcification  and  ossification.  As  already  mentioned, 

at  the  time  of  the  fracture  there  is  thrown  out  into  the  surrounding 

tissue  a  certain  amount  of  blood.  This  clots.  Owing  to  the  pressure  of  the 

blood-clot,  the  return  circulation  is  more  or  less  interfered  with  and  the  soft 
tissues  become  edematous.  Assuming  that  the  fracture  has  been  properly 

reduced  and  the  ends  are  in  close  apposition,  it  becomes  Nature's  duty  to  erode 
the  sharp  spicules  of  bone  found  on  both  of  the  broken  ends.  The  blood-clot 
becomes  filled  with  leucocytes  whose  function  it  is  to  absorb  the  clot.  Plasma 

is  supplied  to  the  soft  parts  and  connective  tissue  cells  rapidly  proliferate 

from  it.  The  periosteum  is  not  torn  throughout  its  whole  circumference,  so 

that  some  portion  bridges  the  gap  between  the  ends  of  the  bone.  The  perios- 

teum shortly  undergoes  marked  changes.     It  thickens,  its  blood-vessels  dilate 
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and  it  loosens  itself  for  a  short  distance  up  the  bone.  All  this  takes  place 

during  the  first  week  or  ten  days  after  the  fracture.  Granulation  tissue 

rapidly  takes  the  place  of  the  blood-clot,  the  bone  undergoes  rarefying  osteitis 
and  the  fracture  becomes  fixed.  The  granulation  tissue  extends  outside  the 

bone  for  a  variable  distance.  It  is  customary  to  divide  the  callus  into  three 

portions:  First,  the  external  callus  consists  of  that  portion  which  lies 

between  the  periosteum  and  the  bone;  second,  the  permanent  or  intermediate 

callus  which  is  found  between  the  bony  fragments;  and,  third,  the  internal 

callus  or  that  which  is  found  in  the  medullary  canal.  After  this  callus  is 

formed,  which  usually  occurs  about  the  third  week,  ossification  begins.  The 

cells  which  perform  this  function  are  called  the  osteoblastic  cells.  At  the 

time  of  injury  a  certain  number  of  these  are  set  free  and,  while  the 

process  of  repair  is  taking  place,  others  become  loosened.  While  most  of  the 

calcification  takes  place  from  the  under  side  of  the  periosteum,  some  of  it 

starts  from  the  osteoblastic  cells  which  are  caught  in  the  deeper  layers  of  the 

granulation  tissue.  Calcification  is  completed  first  in  the  external  callus, 

then  in  the  internal  and,  finally,  in  the  intermediate.  Only  the  intermediate 

callus  remains,  the  other  two  being  absorbed  as  a  result  of  the  rarefying 

osteitis.  Finally,  the  intermediate  callus  becomes  condensed  into  hard 

bone  by  sclerosing  osteitis.  The  following  exceptions  may  be  noted  to 

this  general  statement  of  facts:  When  the  fracture  is  irregular,  much 

displaced  or  comminuted,  the  various  spaces  are  filled  with  granulation  tissue 

and  any  sharp  angles  are  removed  by  the  rarefying  osteitis.  Small  pieces  of 
bone  may  become  imbedded  in  the  callus  and  are  absorbed.  Thus  Nature 

attempts  to  eliminate,  as  far  as  possible,  all  irregularities  in  shape.  If  the  part 

is  not  kept  at  rest,  an  excessive  callus  may  form.  Cartilage  is  replaced 

usually  by  connective  tissue,  except  in  the  case  of  the  ribs  where  bone  is 
formed. 

Treatment  of  Simple  Fractures. — In  the  treatment  of  a  fracture,  it  is 
essential  that  one  should  know  the  mechanism  which  produced  the  fracture, 

the  probable  deformity  that  has  resulted  and  the  damage  which  has  occurred 

to  the  soft  parts.  It  should  be  the  aim  to  restore  the  limb  to  its  normal 

function,  cause  no  deformity  and  get  the  patient  out  as  soon  as  possible. 

If  the  patient  is  seen  immediately  after  the  accident,  temporary  splints  should 

be  applied,  using  anything  that  presents  itself,  such  as  newspapers,  sticks, 

etc.  If  none  of  these  is  obtainable  and  the  leg  is  fractured,  it  can  be 

fastened  securely  to  the  other  one.  After  the  patient  has  reached  a  suitable 

place,  all  the  clothing  should  be  removed  and  the  fracture  examined  accord- 
ing to  the  method  outlined  above.  It  then  becomes  necessary  to  reduce 

the  fracture  and  keep  it  in  place.  If  the  fracture  does  not  require  much 

manipulation  to  reduce  it  may  be  done  without  an  anesthetic.  If,  how- 

ever, it  is  complicated  in  any  way,  a  general  anesthetic  should  be  adminis- 
tered. Reduction  is  accomplished  by  various  manoeuvers,  principally  by 

extension  and   counter-extension,  the  broken  ends   being   manipulated  by 
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the  fingers.  Rotation  occasionally  has  to  be  used,  but  the  limb  should 
not  be  left  in  any  abnormal  position.  Care  should  be  taken  that  the 
sharp  ends  if  the  bones  are  not  driven  through  the  skin  in  these 
manipulations. 

A  fracture  should  be  reduced  immediately,  as  the  pain  is  greatly  lessened 
and  the  patient  becomes  more  comfortable.  No  attempt  should  be  made  at 

reduction  if  there  is  extensive  swelling.  When  reduction  has  been  accom- 
plished, it  becomes  necessary  to  fix  the  bones  so  as  to  prevent  any  motion. 

Various  apparatus  are  used  for  this  purpose.  Splints  are  made  of  wood, 
leather,  metal  or  plaster  of  Paris.  They  should  be  applied  in  such  a  manner 
that  joints  below  and  above  the  fractured  bone  are  immobilized.  They  are 
well  padded  with  cotton  or  wool  and  held  in  place  by  accurately  fitting 

bandages.  In  the  case  of  plaster  of  Paris,  however,  no  bandages  are  neces- 
sary unless  the  cast  is  divided.  In  fractures  involving  the  pelvis,  spine  and 

lower  extremities,  the  patient  should  be  placed  in  bed.  Extension  appara- 
tus are  devised  to  overcome  the  traction  of  muscles  in  these  fractures.  It  is 

not  essential  to  describe  them  fully  in  a  work  of  this  kind.  Great  care  should 
be  used  to  prevent  pressure  necrosis  or  ischemic  contractures  of  the  muscles 
following  the  application  of  these  splints. 

Operative  Treatment  of  Simple  Fractures. — When  it  is  impossible  to 
obtain  and  maintain  a  good  reduction,  operative  procedure  may  be  necessary. 
Oblique  fractures  are  the  ones  usually  requiring  this  attention.  In  many 
fractures  which  involve  the  joints,  or  in  which  there  is  severe  injury  to  an 
artery  or  a  nerve,  it  is  often  best  to,,  operate.  When  one  fragment  becomes 
dislocated  in  such  a  manner  that  it  is  impossible  to  reduce  it,  operation  is 
essential.  Fractures  of  the  patella  and  olecranon  are  difficult  to  maintain  in 
position  and  better  results  will  be  obtained  by  operating.  There  are  many 
advantages  and  disadvantages  to  this  procedure  and  an  inexperienced 
person  should  hesitate  to  cut  down  on  a  bone.  The  best  results  are  obtained 
today  by  those  who  have  carefully  and  thoughtfully  worked  out  a  technic. 
An  accurate  reduction,  with  better  functional  results,  is  more  quickly  obtained 
by  this  method.  The  disadvantages,  however,  are  serious  in  that  infection 
with  necrosis  takes  place  in  a  great  number  of  cases.  The  foreign  bodies 

which  are  inserted  may  cause  suppuration  or,  if  not,  produce  pain  and  irrita- 
tion which  necessitate  their  later  removal.  Screws,  silver  wire  and  silver 

plates  (Lane)  in  various  shapes  are  used. 

After-treatment  of  Simple  Fractm-es. — The  after-treatment  plays  an 
important  part  in  the  end  results  of  fractures.  One  should  start  massage 
as  soon  as  possible  as  adhesions,  contractions  and  atrophy  can  be  more  or  less 
prevented.  Where  some  of  the  parts  are  exposed,  passive  motion  may  be 
tried  for  the  first  week  or  so.  After  this  time  more  or  less  fixation  has  taken 

place  and  it  is  possible  to  remove  the  splints  and  employ  gentle  massage. 
If  the  fracture  is  impacted,  this  method  can  be  used  earlier.  In  the  case  of 
the  femur,  however,  it  is  best  to  wait  until  after  the  third  week.     This  has 
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a  marked  effect  on  the  size  of  the  callus,  the  comfort  of  the  patient  and  the 
amount  of  pain  that  he  suffers.  Those  who  use  this  systematically  in  all 
fractures  find  that  the  period  of  invalidism  is  greatly  shortened. 

Treatment  of  Compound  Fractures. — In  the  treatment  of  compound 
fractures,  it  is  essential  that  the  part  be  thoroughly  cleansed.  This  can  be 
accomplished  only  when  the  patient  is  fully  anesthetized.  This  procedure 
is  carried  out  to  eliminate,  as  far  as  possible,  the  serious  conditions  which  are 
likely  to  follow.  Septic  infection  is  the  greatest  dread  that  surgeons  have  in 
cases  of  this  kind.  If  it  is  possible  to  do  away  with  this,  the  fracture  then 

becomes  similar  to  a  simple  one.  In  septic  cases,  necrosis  of  the  bone,  osteo- 
myelitis, septicemia  or  pyemia  and  secondary  hemorrhage  are  greatly  to  be 

feared.  The  protruding  fragment,  the  skin  surrounding  it  and  all  the  re- 
cesses of  the  wound  should  be  thoroughly  washed  out  with  many  gallons  of 

normal  salt  solution,  which  is  played  on  it  from  a  height.  Before  replacing 
the  protruding  fragment,  it  is  best  to  paint  it  with  tincture  of  iodin.  After 
replacing  it,  rough  portions  of  the  soft  tissues  should  be  trimmed,  small 
fragments  of  bone  removed  and  the  parts  brought  in  apposition.  In  oblique 
fractures,  the  bones  may  be  wired,  nailed  or  Lane  plates  applied.  This  is 
not  necessary  in  all  cases,  as  the  position  of  the  bone  and  the  soft  parts 
may  be  maintained  by  suitable  splints. 

Wide  tears  in  the  skin  can  be  sutured.  It  is  best,  however,  to  insert  a 

gutta  percha  gauze  or  rubber  tube  drainage  in  an  endeavor  to  offset  any 
sepsis.  The  limb  then  should  be  placed  in  a  splint  after  bandaging  the  wound 
with  sterile  gauze.  A  plaster  cast  is  applied  and  cut  in  two  before  it  hardens, 
so  that  one  section  may  be  removed  in  order  that  the  dressing  can  be  changed 
daily.  Great  care  should  be  exercised  in  the  daily  dressing,  so  that  the 

position  of  the  bones  is  not  changed  and  no  collection  of  serum  or  other  dis- 
charge allowed  to  remain  between  the  cast  and  the  limb.  An  immuniz- 

ing dose  of  anti-tetanic  serum  should  be  given  within  the  first  twelve  hours. 
If  any  vessels,  nerves  or  ligaments  have  been  involved  in  a  compound  frac- 

ture, these  should  be  carefully  repaired.  In  some  cases,  the  damage  to  the 
tissues  is  such  that  amputation  may  be  necessary.  This  operation,  however, 
should  be  deferred  until  the  patient  has  passed  through  the  period  of  shock. 

In  the  meantime,  the  parts  should  be  cleansed  and  wrapped  in  sterile  dress- 

ings. The  patient's  general  condition  should  be  improved  by  stimulating 
treatment  and  warmth.  When  infection  occurs  in  the  course  of  a  day  or 
two  in  a  compound  fracture,  which  has  been  conservatively  treated,  it  is 

best  to  open  the  wound  thoroughly,  inserting  adequate  drainage  and  ap- 
plying hot  fomentations.  The  condition  can  then  be  treated  as  any  septic 

infection  should  be. 

Complications  Occurring  After  Treatment. — The  complications  which 
may  occur  after  thorough  treatment  has  been  instituted  for  several  weeks 

are  non-union  and  marked  displacement.  Un-united  fractures  are  usually 
divided  into  four  classes:  delayed  union,  fibrous  union,  absolute  non-union 
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and  false  joint.  Bones  which  have  powerful  muscles  attached  are  the 

usual  sites  where  non-union  is  encountered.  The  olecranon,  patella,  cora- 
coid  process  and  the  os  calcis  are  the  bones  most  often  involved.  The 

causes  of  non-union  may  be  summarized  as  follows:  Faulty  apposition 
because  of  the  muscular  action,  either  by  separation  or  overlapping;  inter- 

position of  soft  tissues;  incomplete  immobilization,  due  to  improper  applica- 
tion of  the  splint;  poor  blood  supply  to  one  or  both  fragments,  as  when  the 

fragments  are  supplied  by  end  arteries;  any  bone  disease,  such  as  osteo- 
malacia, sarcoma,  gumma  or  tuberculosis;  and  lowered  resistance,  due  to 

any  constitutional  disease,  as  scurvy,  syphilis,  etc. 

Signs  which  are  present  in  an  un-united  fracture  are  mobility  and  some 
degree  of  pain.  The  two  ends  of  the  bone  may  be  moved  separately. 

The  treatment  in  un-united  fractures  consists  in  an  attempt  to  stimulate  the 
formation  of  bone  by  rubbing  the  ends  together,  passing  probes  in  several 
directions  into  the  callus  and  cutting  the  callus  out  by  an  open  operation. 
In  the  latter,  the  bones  are  brought  together  and  wired,  nailed  or  fixed  by 
plates.  A  more  conservative  method  is  to  place  the  part  in  a  plaster  cast  and 
allow  moderate  use  to  be  made  of  it.  This  occasionally  accomplishes  the 

purpose,  provided  the  part  can  be  used  without  causing  any  marked  dis- 
placement. There  are  several  displacements  and  they  have  been  classified 

by  Stimson  as  follows:     The  displacements  may  be  in 

I  The  transverse  axis  of  the  bone     Transverse  or  lateral  dis- 

placement. 
2.  The  long  axis  of  the  bone     Angular  displacement. 
3.  The  circumference  of  the  bone     Rotary  displacement. 

4.  The  length  of  the  bone    Over-riding  displacement. 
5.  Penetrationof  one  fragment  by  the  other. .  .    Impaction  and  crushing. 
6.  Direct  longitudinal  separation. 

7.  Irregular  displacements     Interposition  of  bone   be- 
tween bony  fragments. 

This  question  will  not  be  taken  up  in  detail,  but  it  is  surprising  the  small 
amount  of  functional  interference  that  is  frequently  met  even  with  marked 
bony  displacement. 

The  subject  of  special  fractures  will  not  be  taken  up  except  as  it  concerns 
the  oral  surgeon.     (See  Chapter  XXI.) 

Sprains. — By  the  term  sprain  is  meafit  the  wrenching  of  a  joint,  with 
partial  rupture  or  other  injury  of  its  attachments,  without  luxation  of  the 
bones.  A  sprain  with  no  swelling  is  usually  given  the  term  strain.  In 
the  latter  there  is  no  rupture  of  any  of  the  surrounding  parts.  A  sprain 
may  be  complicated  by  a  fracture  of  one  of  the  bones  around  the  joint  or 
by  an  injury  to  a  nerve.  The  symptoms  which  accompany  a  sprain  are 
pain  and  swelling.  The  pain  is  usually  localized,  quite  severe  and  lasts  for  a 
considerable  time.     If  a  nerve  is  injured,  the  pain  may  be  referred  to  some 
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distant  part  as  well.  Any  attempt  at  movement  increases  it.  The  swelling 

due  to  hemorrhage  comes  on  almost  immediately  following  the  injury  and 

usually  is  well  localized.  There  may  be  some  numbness  in  the  part  for  a 

short  period  if  the  nerve  has  been  slightly  injured,  but  when  this  symptom 

lasts  for  some  time,  the  nerve  has  been  more  or  less  seriously  involved. 

The  diagnosis  of  sprains  is  usually  easy,  but  one  should  always  bear  in 

mind  the  possibility  of  a  fracture  or  dislocation.  It  is  well  to  approach  this 

condition  as  a  fracture  or  dislocation  rather  than  a  sprain.  Occasionally, 

a  severe  injury  to  a  nerve  will  simulate  sprain.  In  the  treatment,  the  joint 

should  be  kept  at  rest  and  an  icebag  applied  until  the  pain  has  ceased.  Oc- 
casionally, however,  if  the  sprain  is  seen  immediately  before  the  swelling  has 

had  an  opportunity  to  appear,  the  joint  may  be  strapped  with  adhesive  plaster. 

When  the  swelling  has  appeared,  no  strapping  should  be  attempted  until  it 

has  reached  its  maximum.  Massaging  at  this  time  will  frequently  allay  the 

pain  and  cause  some  of  the  swelling  to  disappear.  A  firm,  adhesive  balidage 

should  be  applied  as  soon  as  the  swelling  has  ceased  to  increase.  Passive 

movements  are  then  instituted.  If  a  fracture  complicates  the  sprain,  the 

condition  should  be  treated  as  a  fracture,  disregarding  the  sprain  to  some 
extent. 

DISLOCATION  OR  LUXATION 

Definitions. — By  the  term  dislocation  is  meant  the  displacement  of  the 
ends  of  the  bone  which  form  a  joint.  The  separation  is  either  complete  or 

partial. 
A  complete  dislocation  is  one  in  which  the  joint  surfaces  are  either  entirely 

separated  or  their  edges  only  touch  each  other. 

A  partial  dislocation  is  one  in  which  there  is  a  subluxation  or  slight 

displacement. 

.4  simple  dislocation  is  one  in  which  there  is  no  wound  communicating 

with  the  joint. 

A  compound  dislocation  is  one  in  which  there  is  a  wound  communicating 

with  the  joint. 

A  complicated  dislocation  is  one  which  is  associated  with  other  important 

injuries,  as  fracture  and  rupture  of  blood-vessels  or  nerves. 
.4  traumatic  dislocation  is  one  due  to  an  injury  or  violence. 

A  congenital  dislocation  is  one  which  exists  from  birth. 

.4  pathological  dislocation  is  one  which  results  from  paralysis  or  from  a 

local  or  other  disease.  The  terms  spontaneous  or  inflammatory  dislocation 

are  occasionally  applied  here. 

Traumatic  Dislocations. — This  form  of  dislocation  may  occur  at  any 
period  of  life.  It  is  more  common,  however,  in  adults  and  in  the  male  sex. 

Predisposing  causes  may  be  mentioned  as  lax  muscles  and  ligaments  and 

shallow  articular  cavities.  The  upper  extremity  is  the  one  most  frequently 

involved.     The  exciting  causes  are  violence  and  muscular  action.     Disloca- 
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tions  due  to  direct  violence  are  rather  infrequent.  The  force  in  this  case  is 
applied  directly  to  the  articular  end  of  the  bone.  A  fracture  is  more  apt  to 
occur  than  a  dislocation.  Indirect  violence,  on  the  other  hand,  produces  most 
dislocations.  The  force  may  be  applied  to  the  long  axis  of  the  bone  or  the 
bone  may  act  as  a  lever  and  the  force  be  applied  to  one  end  of  it  so  that 
normal  motion  is  exaggerated.  The  joint  surfaces  are  thus  pried  apart. 
Muscular  action  occasionally  produces  dislocation.  This  is  seen  following 
convulsions  and  other  sudden  muscular  contractions.  The  lower  jaw  and 
patella  are  the  joints  mostly  affected.  Habitual  dislocation  sometimes 
occurs,  following  a  traumatic  dislocation  of  a  joint,  as  a  result  of  a  poor 
repair  of  the  ruptured  ligaments  or  muscles.  The  shoulder  joint  is  the  one 
most  frequently  involved. 

Signs  of  Traumatic  Dislocation. — The  signs  which  are  present  in  a  dis- 
location are  usually  divided,  for  purpose  of  description,  into  three  parts : 

1.  Local — due  to  the  bruising  of  the  soft  parts; 
2.  Changes  in  the  mobility  of  a  joint;  and 
3.  The  deformity  produced. 

As  a  result  of  the  extrusion  of  the  bone  from  the  joint  cavity,  there  is  con- 
siderable bruising  of  the  tissues  surrounding  it.  This  results  in  pain  and 

swelling,  due  to  the  infiltration  of  blood.  These  conditions  vary  with  the 
joint  involved  and  the  force  applied.  When  the  end  of  the  bone  is  out  of  the 
joint  and  surrounded  by  the  soft  parts  in  the  neighborhood,  it  naturally 
follows  that  motion  is  restricted.  The  amount  of  restriction  depends  on  the 
density  of  the  tissues  and  the  distance  the  head  of  the  bone  is  from  the  joint. 

The  deformity  which  is  present  is  quite  marked  usually.  There  are  depres- 
sions where  no  depression  existed  before  and  projections  where  there  were  none 

previously.  The  normal  relation  between  any  two  bones  is  altered  and  the 
joint  is  found  to  be  deformed. 

Pathology  of  Dislocations. — The  capsular  and  other  ligaments  support- 
ing the  joints  are  torn  by  the  exit  of  the  head  of  the  bone;  the  edges  of  the 

rent  tightly  surround  the  shaft,  thus  holding  the  bone  in  the  dislocated  posi- 
tion. Many  of  the  muscles  immediately  concerned  may  be  torn,  either  par- 

tially or  wholly.  Other  fibers  may  be  merely  stretched.  If  the  joint  is  sur- 
rounded by  a  large  number  of  tendons,  these  may  be  injured,  either  partially 

or  wholly,  and  frequently  one  of  them  may  be  caught  around  the  dislocated 
bone.  The  cartilage  located  on  the  head  of  the  bone  may  be  contused  or 
lacerated.  Vessels  or  nerves  in  the  immediate  vicinity  are  often  involved. 

Bony  projections  near  the  head  of  the  bone  are  frequently  chipped  off  during 
its  exit  from  the  joint  cavity.  Finally,  the  joint  cavity  and  the  surrounding 
tissues  are  filled  with  blood. 

If  the  dislocation  is  neglected  and  not  reduced,  many  changes  are  apparent 
both  in  the  joint  and  in  the  head  of  the  bone.  The  fibrin  of  the  blood  in 
the  cavity,  becomes  organized  into  fibrous  tissue  and  the  bone  makes  an 
attempt  to  form  a  new  joint.     Muscles  are  shortened  or  lengthened  as  the 
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case  may  be,  tendons  become  adherent  at  different  places  along  the  course 
of  the  bone  and  fibrous  tissue  mats  the  various  structures  together.  If  the 
head  of  the  bone  rests  on  another  bone,  the  latter  undergoes  rarefying 
osteitis  and  fibrous  union  may  take  place  or,  if  motion  is  kept  up,  a  false 
joint  is  formed.  In  a  compound  dislocation,  little  difference  is  noticed 
between  that  and  a  freshly  made  traumatic  dislocation.  Laceration  of  the 
skin  over  the  joint  and  the  relative  frequency  of  injury  to  vessels  and  nerves 
are  the  things  to  be  added  to  the  above  description.  It  may  be  stated, 
however,  that  the  exposure  of  the  joint  surfaces  to  the  external  air  renders 
them  more  liable  to  infection  and  thus  makes  a  grave  injury. 

Diagnosis  of  Traumatic  Dislocations. — As  a  rule,  the  diagnosis  of  a  dislo- 
cation is  made  without  difficulty.  It  can  be  distinguished  at  a  glance  by 

the  marked  change  in  the  action  of  the  joint.  If,  however,  the  dislocation  is 

seen  late,  when  the  swelling  is  quite  marked,  many  difficulties  may  be  en- 
countered. The  part  involved  should  be  thoroughly  uncovered  and  the 

corresponding  joint  examined.  It  is  best  to  have  the  patient  ready  to 

take  an  anesthetic  so  that  the  examination  can  be  thoroughly  made  and  re- 
duction performed.  Fractures  are  the  principal  lesions  to  be  differentiated. 

Sprains  are  differentiated  under  an  anesthetic  by  the  fact  that  the  joint  be- 
comes freely  mobile  and  its  relation  is  not  disturbed.  With  a  fracture  the  de- 

formity is  readily  reduced,  but  recurs,  while  a  dislocation  is  reduced  with 

difficulty,  but  once  accomplished  it  remains.  In  cases  of  doubt,  an  X-ray 
picture  will  confirm  the  diagnosis. 

Treatment  of  Traimiatic  Dislocations. — It  is  essential  in  the  treatment  of 
traumatic  dislocations  to  reduce  them  soon  in  order  to  relieve  the  pain 
and  to  cause  as  little  destruction  as  possible  to  the  surrounding  tissues. 

Reduction  can  be  accomplished  by  manipulation  or  extension.  The  ma- 
nipulation method  consists  in  endeavoring  to  replace  the  bone  by  the 

course  it  took  in  leaving  the  joint.  Without  an  anesthetic  this  is  usually 
difficult  because  of  the  spastic  condition  of  the  muscles.  In  this  method 

less  injury  is  inflicted.  When  the  dislocation  is  not  amenable  to  manipula- 
tion, extension  can  be  used.  This  method  is  employed  to  overcome  muscu- 

lar rigidity.  The  patient  is  held  by  an  assistant  or  by  means  of  towels  and 
straps.  The  extension  is  applied  by  grasping  the  part  with  the  hand  or  by 
applying  a  bandage  or  bath  towel.  The  extension  should  be  steady  and  not 
jerky.  When  reduction  is  accomplished,  the  fact  is  known  by  a  sudden  distinct 

snap  or  suction  sound.  Occasionally  this  is  absent  if  the  muscles  are  com- 
pletely relaxed.  After  reduction  has  been  accomplished,  the  part  should  be 

retained  in  a  position  of  rest  for  from  one  to  three  weeks.  Massage  should 
be  instituted  at  the  end  of  seven  to  ten  days  and  active  movements 
allowed  between  the  second  and  third  weeks. 

Many  times  difficulties  are  experienced  in  reducing  a  dislocation.  These 
are  caused  by  the  torn  capsule  firmly  grasping  the  neck  of  the  bone;  tendons 
and  muscles  catching  round  the  neck  of  the  displaced  bone;  interlocking  of 
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bony  points;  and  spasmodic  contractions  of  the  muscles.  In  these  cases 

manipulation  and  extension  may  fail.  An  operation  then  becomes  necessary. 

Operation  is  also  recommended  when  a  fracture  complicates  or  there  are 

severe  injuries  to  vessels  and  nerves.  The  head  of  the  bone  is  cut  down  upon, 

the  rent  in  the  capsule  stretched  by  retractors  and  the  bone  drawn  through 

it.  The  injured  vessels  and  nerves  are  repaired,  the  parts  replaced  and  the 

incision  closed.  Great  care  should  be  exercised  in  the  technic.  Neglected 

dislocations  are  difi&cult  conditions  to  treat,  owing  to  the  fact  that  the  vessels 

and  nerves,  as  well  as  the  soft  parts,  may  be  severely  injured  and  the  ends  of 

the  bones  fractured.  In  elderly  people,  if  no  pain  exists  and  there  is  some 

mobility,  it  is  best  to  attempt  to  reduce  the  dislocation  by  manipulation  or 

extension  and,  if  this  fails,  massage  and  passive  motion  should  be  instituted. 

These  patients  do  not  stand  operations  well.  In  other  cases,  reduction  should 

be  attempted  up  to  the  third  month  and,  if  it  fails,  an  open  operation  should 

be  performed.  If  the  articular  cavity  has  become  obliterated,  the  joint 

may  be  excised  and  an  artificial  one  made.     This  allows  mobility. 

Congenital  Dislocations. — Congenital  dislocations  may  be  due  to  mal- 
positions, maldevelopment  or  injuries  in  iitero.  The  hip  is  the  joint  most 

often  affected.  There  are  no  signs  of  traumatism  and  the  condition  is  rarely 

recognized  until  the  child  attempts  to  walk.  Motion  is  abnormally  in- 
creased and  the  joint  deformed.  The  dislocation  is  unilateral  or  bilateral, 

depending  upon  the  cause.  The  diagnosis  is  made  by  feeling  the  head  of 

the  bone  in  its  abnormal  position,  the  presence  of  the  deformity,  increased 

mobility  and  X-ray  pictures.  The  treatment  consists  in  forcibly  reducing 
the  dislocation  and  maintaining  it  by  means  of  plaster  casts.  It  is  frequently 

necessary  to  attempt  to  form  a  new  joint  where  the  original  should  have 

been.  In  these  cases  it  is  advisable  to  use  a  series  of  casts  and  the  treat- 

ment lasts  over  a  period  of  twelve  to  eighteen  months. 

Pathological  or  Spontaneous  Dislocations. — Pathological  and  spontaneous 
dislocations  are  always  acquired  as  a  result  of  disease  which  may  cause  a 

distension,  destruction  or  deformity  of  the  joint.  The  muscular  contraction, 

after  the  joint  has  been  destroyed,  produces  the  dislocation.  The  diseases 

which  are  complicated  by  dislocation  are  acute  septic  arthritis,  tuberculosis 

of  the  joints,  osteo-arthritis  and  Charcot's  disease.  Dislocations  resulting 
from  pathological  conditions  of  the  joints  may  take  any  direction;  also  any 

degree  may  be  noticed.  The  treatment  resolves  itself  into  the  treatment  of 

the  joint  diseased,  and  it  may  be  necessary  to  perform  a  resection. 

Special  dislocations  are  omitted  with  the  exception  of  those  associated 

with  the  face  (see  Chapter  XXII).  The  reader  is  referred  to  works  on 

surgery  for  other  forms. 



CHAPTER  XIV 

DISEASES  OF  THE  BONES 

In  discussing  the  diseases  of  the  bones,  it  is  assumed  that  the  structure  of 

the  bone  is  thoroughly  understood.  Briefly  stated,  the  bone  consists  of  hard 

and  soft  parts,  with  the  vessels.  The  cancellous  bone  forms  the  center,  while 

the  dense  or  compact  bone  forms  the  outer  layer.  The  soft  parts  are  found 

both  inside  and  outside  the  dense  bone.  The  periosteum  covers  the  bone 

and  is  made  up  of  a  layer  of  bone  producing  cells  and  vessels.  The  medulla 

is  made  up  of  vessels  and  lymphatic  masses  and  is  found  inside  the  cancellous 
bone.  The  Haversian  canals  are  found  in  the  dense  bone  and  form  the  con- 

necting link  between  the  periosteal  and  medullary  vessels.  Cartilage  is 

found  in  the  epiphysis  and  the  articular  end  of  the  bone.  The  vessels 

which  are  of  chief  consequence  are  the  nutrient  artery  with  its  vein,  which 

enters  the  shaft  and  ends  in  the  medulla.  The  periosteal  vessels  supply 

the  periosteum.  Lymphatics  are  found  in  the  periosteum  and  portions  of 
the  bone. 

ACUTE  INFLAMMATION  OF  THE  BONES 

General  Considerations. — Acute  inflammation  of  the  bones  starts  in  some 

one  of  the  soft  tissues.  It  may  spread  from  the  periosteum  to  the  medulla,  or 

vice  versa,  through  the  Haversian  canals.  If  the  epiphyseal  cartilage  is 

affected,  extension  may  take  place  directly  to  the  medulla.  In  the  process 

of  inflammation,  the  hard  or  dense  bone  may  react  and  the  resulting  condi- 
tion is  termed  necrosis.  If  the  infection  is  subacute,  molecular  necrosis 

takes  place  and  this  is  termed  caries.  In  chronic  inflammation,  new  bone  is 

formed  and  the  condition  is  called  sclerosis.  Necrosis  is  seen  in  acute  perios- 
teitis,  osteomyelitis,  whether  acute  or  chronic,  phosphorus  and  mercury 

poisoning  and  occasionally  in  old  people.  Caries  may  be  seen  in  septic, 

tuberculous  or  syphilitic  conditions.  Various  terms  are  applied  in  dis- 

tinguishing the  different  forms  of  caries.  Caries  sicca  indicates  no  suppura- 

tion; caries  suppurativa,  suppuration;  caries  fungosa,  the  presence  of  exuber- 
ant granulations;  and  caries  necrotica,  the  presence  of  minute  necrotic  areas 

in  some  portion  of  the  bone.  Sclerosis  is  seen  in  chronic  periosteitis,  osteo- 
myelitis and  occasionally  in  the  course  of  syphilis  or  tuberculosis.  The  new 

bone  may  be  formed  by  the  medullary,  periosteal  or  Haversian  vessels. 

Acute  Periosteitis. — Acute  periosteitis  may  be  localized  or  diffuse.  The 
local  form  is  the  one  usually  met  with.     Traumatism,  acute  specific  fevers, 

237 
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rheumatism,  gout  and  dento-alveolar  abscesses  are  the  usual  causes.  The 
pathological  changes  differ  in  aseptic  and  septic  cases.  In  periosteitis  follow- 

ing traumatism  without  infection,  there  is  hyperemia  of  the  periosteum 
with  swelling.  Resolution  follows  shortly  and  the  condition  clears  or  a 
chronic  periosteitis  is  set  up.  In  this  form  new  bone  may  be  deposited, 
resulting  in  a  small  swelling.  In  septic  cases,  the  bacteria  gain  entrance  to 

the  inflamed  periosteum  either  through  the  blood-stream,  which  is  known  as 
auto-infection,  or  through  an  abrasion  of  the  skin.  The  periosteitis  is  usually 
aseptic  in  the  beginning.  The  general  process  described  above  is  pursued  and 
the  bacteria  multiply  in  the  serum  which  is  thrown  out.  Owing  to  the  fact 

that  the  blood-vessels  of  the  periosteum  are  more  or  less  continuous  with  those 
of  the  medulla,  the  infection  may  travel  to  the  medullary  portion  or  any  point 
intermediate.  Suppuration  takes  place  and,  in  this  form  of  periosteitis,  the 
bone  is  always  involved.  As  soon  as  the  pressure  reaches  a  certain  point,  the 
vessels  leading  from  the  periosteum  to  the  bone  are  thrombosed.  This 
renders  the  tissues  less  resistant  and  the  bacterial  products  acting  on  the  bone 

cause  a  focal  necrosis.  Blood-vessels  may  even  be  ruptured.  The  periosteum 
is  separated  from  the  portion  of  the  bone  involved,  becoming  thinner  and 
finally  bursting,  thus  allowing  the  pus  to  escape  into  the  surrounding  tissues. 
It  may  be  released  by  an  incision. 

The  amount  of  bone  destruction  depends  on  the  destructive  power  of 
the  confined  pus  and  the  length  of  time  it  acts.  If  it  is  released  soon  after 
it  forms,  the  bone  may  undergo  only  a  slight  degree  of  necrosis  and  no 
sequestrum  will  form.  If  the  bone  destruction  is  rather  large,  it  results  in 

the  formation  of  granulation  tissue.  The  periosteum  which  has  been  sepa- 
rated forms  a  layer  of  new  bone  and  is  given  the  name  involucrum.  The 

term  cloaca  is  given  to  the  opening  which  remains  in  the  involucrum  and 
through  which  the  pus  escapes.  More  or  less  pus  will  always  be  formed  until 
the  sequestrum  is  discharged  or  removed.  If  the  cloaca  is  large  enough,  the 
sequestrum  will  pass  through  it.  If  not,  it  becomes  necessary  to  enlarge 
it.  As  soon  as  the  sequestrum  is  removed,  granulation  tissue  forms  in  its 
place  and  this  in  turn  is  replaced  by  a  dense  layer  of  bone. 

Signs  and  Treatment  of  Acute  Periosteitis.^ — The  constitutional  symp- 
toms of  acute  periosteitis  are  similar  to  those  of  any  acute  inflammation. 

Locally,  there  is  severe  pain  over  the  bone  involved.  This  pain  is  worse  at 

night  and  when  the  limb  is  lowered.  Any  pressure  applied  over  the  perios- 
teum causes  the  severest  kind  of  pain.  Where  the  bone  involved  is  superficial, 

a  swelling  is  developed  which  at  first  is  tense,  but  later  becomes  soft  as  a  result 

of  suppuration.  The  skin  over  the  bone  shows  all  the  signs  of  an  acute  in- 
flammation. On  opening  the  abscess,  bare  bone  will  be  felt  beneath  the  peri- 

osteum. As  it  takes  from  five  to  six  weeks  for  the  sequestrum  to  become 
loosened,  a  sinus  is  formed  after  the  abscess  is  opened  and  more  or  less  pus  is 
discharged  through  it.  The  constitutional  symptoms,  however,  are  absent, 
because  there  is  little  or  no  absorption  of  the  bacterial  toxins  since  the  pus  is 
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not  confined.  When  the  condition  is  first  seen  and  before  pus  is  formed,  the 
treatment  consists  in  elevating  the  part,  putting  it  at  rest  and  applying  hot 
fomentations.  When  pus  is  formed,  it  becomes  necessary  to  release  it  by 
incising  through  the  soft  tissues  and  periosteum  down  to  the  bone.  The  hot 

fomentations  can  be  re-applied  until  the  acute  symptoms  have  subsided. 
Then  dry  dressings  are  used  while  waiting  for  the  separation  of  the  seques- 

trum. If  the  sequestrum  is  not  absorbed,  it  becomes  necessary  to  enlarge 
one  of  the  cloacae  through  which  it  is  removed. 

Acute  Diffuse  Periosteitis  and  Acute  Osteomyelitis. — This  condition 
is  considered  by  many  as  an  acute  osteomyelitis.  As  there  is  really  very 
little  difference  between  the  end  results,  and  as  one  condition  may  pass 
over  to  the  other  without  any  clinical  symptoms  to  differentiate  them, 
the  description  of  acute  diffuse  periosteitis  will  be  combined  with  acute 
osteomyelitis. 

Etiology  of  Acute  Osteomyelitis. — Acute  osteomyelitis  occurs  most  fre- 
quently in  children  between  the  ages  of  five  and  sixteen.  In  these,  the 

general  resistance  is  lowered  either  by  a  tendency  towards  tuberculosis  or 
some  acute  disease,  such  as  scarlet  fever,  diphtheria,  measles,,  etc.  In  those 
who  have  septic  conditions  in  the  mouth  or  throat,  acute  osteomyelitis 
may  result.  Given  any  of  the  above  conditions,  the  exciting  cause  is  a 

slight  blow  or  wrench  of  the  bone.  This  produces  a  localized  lowered  re- 
sistance so  that  infection  takes  place  easily  by  way  of  the  blood-stream  or 

lymphatics  from  other  points  of  infection.  When  no  apparent  source  of 
infection  can  be  found,  the  seat  of  origin  is  frequently  the  tonsils.  Fatigue 
and  exposure  to  cold  and  wet  may  also  be  the  exciting  causes.  Osteomyelitis 
may  result  from  infection  of  a  compound  fracture  or  dislocation. 

The  disease  is  due  to  the  presence  of  bacteria.  The  streptococcus 
pyogenes,  staphylococcus  pyogenes  aureus  or  albus,  the  pneumococcus  and 
the  B.  Coli  Communis  are  the  organisms  found.  Of  these,  the  streptococcus 
is  the  most  fatal,  but  produces  less  necrosis  than  the  others.  The  primary 
focus  in  the  bone  is  found  at  the  end  of  the  diaphysis,  but  it  may  occur  in 

the  epiphysis.  Occasionally,  the  process  begins  as  a  local  periosteitis.  Ac- 
cording to  Hawge,  the  tibia,  femur,  humerus,  radius,  ulna  and  fibula  are  the 

bones  involved  in  the  order  mentioned.  One  or  several  of  the  bones  may 
be  involved  at  the  same  time. 

Pathology  of  Acute  Osteomyelitis. — In  the  early  stages,  the  pathological 
changes  noted  are  those  ascribed  to  any  acute  inflammation.  If  the  process 

starts  close  to  the  periosteum,  a  sub-periosteal  abscess  may  form,  the 
pathology  of  which  has  been  described  under  the  head  of  acute  periosteitis. 
If  this  abscess  is  close  to  a  joint,  the  latter  may  become  involved.  Early 
incision  may  prevent  necrosis  and  the  constitutional  symptoms  are  less. 
When  the  process  starts  in  the  medulla,  it  may  spread  up  and  down  the  entire 
shaft  of  the  bone  or  it  may  be  more  or  less  localized  and,  by  extension,  involve 

the  periosteum,  causing  a  diffuse  sub-periosteal  abscess.     This  is  the  most 
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common  variety  found.  In  this  form,  there  are  intense  hyperemia  with 
thrombosed  veins,  small  foci  of  suppuration  and  gangrene.  The  thrombi 
in  the  veins  are  septic  and  emboli  may  be  detached,  which  result  in  pyemia. 
Unless  the  process  is  relieved,  necrosis  will  take  place  throughout  the  shaft 
of  the  bone.  The  epiphyses  are  rarely  involved  as  they  are  separated  from 

the  shaft  by  cartilage,  have  no  periosteum  and  are  endowed  with  a  sepa- 
rate blood  supply.  In  joints  where  the  epiphyseal  cartilage  lies  within 

it,  as  in  the  hip  or  elbow,  it  may  become  infected.  In  the  case  of  infants, 
the  thin  epiphyseal  cartilage  offers  little  resistance  to  the  entrance  of  pus  into 
the  joint.  If  the  periosteum  is  involved,  an  extension  to  the  joint  may  take 
place  through  any  tendon  or  soft  tissue.  When  the  infection  is  mild,  a 
chronic  abscess  may  result.  This  is  found  in  the  cancellous  tissue.  If  no 

treatment  is  instituted  and  the  patient's  resistance  good,  the  abscess  may 
burst  through  the  skin  by  one  or  more  openings.  These  discharge  pus 
until  the  sequestrum  is  removed.  The  periosteum  ossifies  as  described 
under  acute  periosteitis. 

Sjrmptoms  of  Acute  Osteomyelitis. — The  onset  is  rather  sudden  following  a 
blow  or  slight  injury  to  the  bone.  There  is  a  severe  chill  and  later  a  high  fever. 
Shortly  after  this  the  patient  complains  of  severe  pain  in  the  limb  affected. 
The  pain  is  so  intense  that  he  screams  when  the  limb  is  moved  or  the 
bed  disturbed.  The  temperature  is  higher  in  the  evening  and  the  remissions 
are  not  as  marked  as  in  typhoid  fever.  If  new  foci  develop,  there  is  an  increase 
of  the  temperature  curve.  The  pulse  is  rapid  and  soon  becomes  weak.  The 
tongue  is  dry,  coated  and  the  lips  covered  with  sordes.  Cerebral  symptoms 
soon  make  their  appearance  and  the  patient  may  be  in  a  muttering  delirium  or 

stupor.  During  the  early  period,  there  are  usually  little  signs  of  local  sup- 
puration to  call  attention  to  the  bone  involved.  Examination  of  the  blood 

sh6ws  a  leucocytosis  with  a  relative  and  actual  increase  in  the  polymorpho- 
nuclear leucocytes. 

The  local  symptoms  are  usually  well  marked  after  a  few  days.  Intense  and 
excruciating  pain  may  be  localized  in  the  area  involved  or  be  referred  to  the 
entire  bone  or  one  of  the  joints  in  the  neighborhood.  The  pain  is  tearing, 
boring  or  throbbing  in  character  and  is  worse  at  night  and  when  the  fever 
rises.  If  the  pus  burrows  through  the  dense  bone  and  distributes  itself  under 
the  periosteum,  the  pain  is  relieved  until  the  tension  is  again  increased. 
Tenderness  is  marked  along  the  surface  of  the  bone,  but  is  greatest,  however, 
over  the  inflammatory  focus.  Swelling,  is  usually  not  a  marked  symptom  until 

after  the  infection  has  lasted  for  several  days.  It  is  due  to  a  secondary  peri- 
osteitis. The  leg  becomes  edematous  and,  if  the  soft  parts  become  infected, 

there  is  brawny  induration.  The  superficial  veins  are  dilated  and  the  skin  be- 
comes red.  There  is  a  loss  of  function  and  the  patient  is  unable  to  move  the 

leg.  This  is  an  important  diagnostic  symptom.  When  the  entire  bone  is  in- 
volved, spontaneous  fracture  may  result,  the  epiphysis  be  separated  or  an 

acute  synovitis  result. 
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Complications  of  Acute  Osteomyelitis. — The  complications  of  osteomye- 
litis are  more  or  less  serious.  Acute  arthritis  is  seen  when  bones  near  the 

elbow  or  hip  joint  are  involved.  If  the  infection  is  severe  enough  to  cause 
a  destruction  of  the  periosteum,  new  bone  will  not  be  generated.  If  the 
epiphyseal  cartilage  in  children  is  destroyed,  there  is  a  marked  interference 
with  the  future  growth  of  the  bone.  Septicemia  and  pyemia,  which  may 
lead  to  infective  endocarditis  or  pericarditis,  are  serious  complications  and 
may  cost  the  patient  his  life. 

Differential  Diagnosis  of  Acute  Osteomyelitis. — Acute  osteomyelitis  is 
often  confounded  with  typhoid  fever,  acute  articular  rheumatism,  meningitis, 

periosteitis  and  phlegmons  of  the  soft  tissues.  In  t3'-phoid  fever,  there  is 
leucopenia,  abdominal  pain  and  tenderness  and  a  diarrhea.  The  onset  of 
typhoid  fever  is  not  as  sudden  and  the  chills  are  more  or  less  repeated,  but  are 
not  so  severe  as  in  osteomyelitis.  The  history  of  exposure  to  typhoid  fever  and 

an  absence  of  any  blow  will  rule  out  osteomyelitis.  Acute  articular  rheuma- 
tism involves  two  or  more  joints  and  the  pain  and  swelling  are  localized  to 

these  parts.  In  acute  osteomyelitis,  the  joints  are  rarely  involved  until 
several  days  have  passed,  while  in  rheumatism  they  are  involved  immediately. 
The  general  symptoms  in  rheumatism  are  less  severe.  In  meningitis,  the 
onset  is  sudden,  but  the  pain  is  referred  to  the  head  and  neck.  Delirium  comes 

on  very  rapidly  and  the  typical  signs  of  opisthotonus  appear.  Lumbar  punc- 
ture demonstrates  the  presence  of  the  diplococcus.  Phlegmons  due  to  ery- 

sipelas or  other  inflammations  are  occasionally  confounded,  but  the  appearance 
of  the  usual  dermatitis  seen  in  erysipelas  should  render  the  condition  easy  to 
diagnose.  Upon  incising  the  phlegmons  it  is  found  that  the  bone  is  not 
involved. 

Prognosis  of  Acute  Osteomyelitis. — Prognosis  in  acute  osteomyelitis  is 

always  serious.  If  the  patient  is  young,  with  lovv'ered  resistance  and  the  in- 
fection is  very  virulent,  one  should  be  conservative  in  his  predictions.  The 

prognosis  also  depends  to  some  extent  upon  the  size  of  the  bone  involved  and 

the  amount.  An  infection  with  the  staphylococcus  albus  offers  the  best  re- 
sult, while  one  with  the  streptococcus  is  usually  considered  almost  hopeless. 

An  osteomyelitis,  which  starts  in  the  periosteum,  is  not  as  serious  as  one  which 
begins  in  the  medulla  of  the  bone.  The  life  of  the  patient  and  the  utility  of 
the  limb  depend  upon  the  virulence  of  the  infection  and  the  promptness  of 

treatment.  If  the  osteogenetic  powers  of  the  periosteum  are  destroyed,  ampu- 
tation may  be  necessary.  If  the  epiphyseal  cartilage  is  involved,  subsequent 

growth  of  the  bone  is  interfered  with. 

Treatment  of  Acute  Osteomyelitis. — As  soon  as  the  diagnosis  is  clear,  no 
delay  should  be  tolerated  before  an  incision  is  made  through  the  skin, 
periosteum  and  into  the  medullary  cavity  of  the  bone.  Prompt  evacuation  of 
the  pus  is  essential.  If  the  entire  shaft  of  the  bone  is  involved,  the  incision 
should  extend  along  the  greater  portion  and  the  dense  bone  be  chiseled  away. 
If  any  gangrenous  tissue  is  found  it  should  be  scraped  out.  The  resulting 

16 
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cavity  is  washed  out  thoroughly  with  some  antiseptic  solution  and  drainage 
instituted.  Gauze,  either  plain  or  medicated,  or  a  drainage  tube  is  used. 
Hot  fomentations  are  then  copiously  applied  and  renewed  every  two  or  three 
hours  until  the  severe  symptoms  have  subsided.  In  operating,  if  the  bone  is 

found  to  be  necrosed,  the  sequestrum  may  be  cut  in  two  and  each  end  re- 
moved, unless  the  bone  involved  is  the  femur  or  humerus.  In  these,  it  is 

best  to  wait  until  the  involucrum  is  formed  and  the  sequestrum  loosened, 
when  it  is  removed.  The  cloaca  is  enlarged  and  the  sequestrum  withdrawn, 
usually  at  the  end  of  five  or  six  weeks.  The  resulting  cavity  is  packed  with 

gauze,  celluloid  or  ivory  rod  and  allowed  to  heal  from  the  bottom  by  granula- 

tion. If  the  patient's  life  is  threatened,  or  the  infection  has  entered  a  large 
joint,  or  if  it  is  impossible  to  reach  the  sequestrum,  amputation  may  be 
preferable.  It  is  needless  to  say  that  the  patient  should  remain  in  bed 
during  the  whole  course  of  the  disease  and  the  part  kept  quiet.  If  during 
the  course  of  repair  the  bone  has  a  tendency  to  become  deformed,  it  is 
necessary  to  prevent  this  by  the  use  of  splints.  A  plaster  cast  can  be  applied 
after  healing  has  gained  sufi&cient  headway,  and  the  patient  allowed  to  go 
about  in  a  wheel  chair  or  on  crutches.  Final  healing  takes  about  three 
to  six  months  after  the  infection  is  under  control. 

Acute  Traumatic  Osteomyelitis. — This  form  of  osteomyelitis  is  seen  fol- 
lowing compound  fractures,  amputations  and  other  bone  operations.  It  is 

due  to  the  entrance  of  infection  from  without.  The  patient  develops  the 
usual  constitutional  symptoms  of  an  acute  infection,  with  inflammation  or 
suppuration  around  the  operation  wound.  On  close  examination,  the  bone  is 
found  bare  and  some  pus  may  be  present.  The  medullary  portion  may  even 
reach  the  stage  of  gangrene.  The  bone  is  extremely  painful  and,  if  the 

process  has  gone  on  sufficiently,  a  sequestrum  may  be  formed.  In  amputa- 
tions, the  sequestrum  is  tubular  or  conical.  Pyemia  may  complicate  the 

condition.  The  treatment  consists  in  active  measures.  The  wound  should 

be  thoroughly  opened,  drainage  instituted  and  other  things  done  as  recom- 
mended under  acute  osteomyelitis. 

CHRONIC  INFLAMMATION  OF  THE  BONES 

Chronic  Osteoperiosteitis. — By  the  term  chronic  osteoperiosteitis  is 
meant  an  inflammatory  condition  of  the  bone  and  its  periosteum  which  leads 
to  an  overgrowth,  thickening  and  condensation  of  the  bone.  This  disease  may 
be  local  or  diffuse.  It  starts  usually  as  a  periosteitis,  but,  by  extension  through 
the  Haversian  canals,  reaches  the  medulla,  thus  involving  the  whole  bone. 

The  local  form  is  due  to  a  local  periosteitis,  following  a  chronic  ulcer,  trauma, 
rheumatism  and  syphilis.  The  periosteum  forms  new  bone  and,  as  a  result, 
it  is  elevated,  forming  a  node.  When  this  condition  first  appears,  the  new  bone 
is  soft  and  spongy,  but  later  becomes  condensed.  The  diffuse  form  may  start 
from  the  local,  or  from  tuberculosis  and  syphilis  originating  in  the  center  of 
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the  bone.  The  irritation  produced  by  a  small  tuberculous  abscess  or  a 
gtunma  causes  the  bone  to  become  thick  and  indurated.  As  the  process 
continues,  the  entire  medullary  cavity  may  be  filled  by  condensed  bone.  The 

symptom  noted  by  the  patient  is  a  deep  boring  pain  in  the  part  affected 
which  is  worse  at  night.  On  palpation,  the  portion  of  the  bone  involved 

is  found  to  be  tender  and  somewhat  thickened.  An  X-ray  picture  demon- 
strates an  increase  in  the  hard  bone.     Nodules  may  also  be  found. 

The  diagnosis  is  frequently  difficult,  malignancy  often  being  confused. 

A  tumor  is  more  definite  in  outline  and  the  X-ray  may  show  spaces  in  the 
bone  instead  of  hard  condensation.  If,  after  an  X-ray  has  been  taken,  the 
diagnosis  is  still  doubtful,  operation  should  be  performed  to  clear  it  up.  In 
the  treatment  of  this  condition,  potassium  iodid  is  recommended.  Mercury 
can  also  be  given.  If  no  results  are  obtained  in  from  two  to  three  weeks,  it  is 
safe  to  say  that  syphilis  does  not  exist  and  an  operation  is  indicated.  The 
periosteum  is  laid  open  and  stripped  from  the  bone,  the  nodular  enlargements 
being  removed  by  a  chisel.  If  no  nodules  exist,  the  bone  is  cut  into  and  the 
medullary  cavity  exposed,  the  soft  tissue  being  replaced  and  the  wound 
closed.  This  is  occasionally  followed  by  satisfactory  results,  but  in  cases 
extending  over  a  number  of  years,  the  condition  may  be  so  far  advanced  that 
amputation  becomes  necessary. 

Tuberculosis  of  the  Bones. — Tuberculosis  of  the  bones  assumes  many 
forms,  but,  as  a  rule,  the  periosteum  and  cancellous  tissues  are  the  portions 
involved.  The  miliary  tubercle  is  seldom  seen.  Caseous  foci  are  found  near 

the  surface  of  the  bone  and  have  the  character  previously  described.  In  addi- 
tion there  is  a  zone  of  sclerosis  and  one  of  rarefying  osteitis.  The  joint  may  ̂ be- 
come involved  by  direct  extension.  Necrosis,  with  the  formation  of  a  seques- 

trum, is  seen  usually  in  the  ends  of  the  long  bones.  The  sequestrum  is  sur- 
rounded by  tuberculous  granulations  and  an  area  of  rarefying  osteitis ;  it  may 

be  wholly  or  partially  detached  from  the  living  bone.  Superficial  caries  is 

seen  under  the  periosteum  or  cartilage  of  a  joint.  Periosteitis  due  to  tubercu- 
losis is  seen  in  the  rib  and  vertebra.  The  disease  takes  the  form  of  caries  is 

later  a  cold  abscess  is  produced.  Tuberculous  osteomyelitis  is  a  frequent  af- 
fection of  the  small  bones  in  the  hands  and  feet.  Dactylitis  is  common  in 

children.  A  swelling  is  seen  over  the  phalanx  or  metatarsal  bones,  the  caseous 
process  rarefies  and  finally  breaks  through  the  bone,  forming  a  cold  abscess. 
The  joints,  tendon  sheaths  and  bones  in  the  immediate  vicinity  are  involved 
by  extension.  Caries  sicca  is  a  condition  in  which  firm,  fibrous  tissue  is 

formed.  The  bone  atrophies  and  ankylosis  may  result  when  the  joint  be- 
comes involved.  It  is  seen  more  especially  in  the  shoulder  joint.  Diffuse 

osteosclerosis  is  occasionally  seen  in  the  shaft  of  a  long  bone  as  a  result  of  some 
tuberculous  process  near  it.  Diffuse  softening  of  the  bones  is  a  rare  form  of 
tuberculosis  and  is  seen  in  cases  where  the  tubercle  bacilli  are  very  virulent. 
The  hard  bone  is  absorbed.  Finally,  tuberculosis  of  the  bone  may  assume 

the  form  of  an  abscess.     This  is  seen  near  the  epiphyseal   line.     It  is  sur- 
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rounded  by  two  zones,  one  of  which  is  composed  of  round  cells  and  pyogenic 

bacteria  and  the  other  of  sclerosed  bone.  Any  bone  in  the  body  may  be  in- 

volved. The  cranial  bones,  however,  are  rarely  affected.  When  the  verte- 

brae are  involved,  the  tuberculosis  assumes  the  form  of  osteomyelitis  or  super- 
ficial caries.  The  ribs,  carpal,  tarsal  and  phalangeal  bones  are  affected  by 

periosteitis,  osteomyelitis,  necrosis  and  caries.  The  long  bones  are  involved 

at  the  epiphyses,  usually,  and  any  form  of  the  disease  is  seen.  In  the  diaphy- 
sis,  periosteitis,  osteomyelitis  and  chronic  abscess  are  the  forms  observed,  but 

this  portion  of  the  bone  is  rarely  affected.  The  crest  of  the  ilium  or  the 

sacral-iliac  joint  may  be  involved  by  any  form  of  tuberculosis. 

Signs  and  Treatment  of  Bone  Tuberculosis.— Pain  is  always  present,  but 
varies  in  character  and  intensity;  if  much  pressure  is  present  it  is  more  severe, 

otherwise,  it  is  a  dull,  aching  pain.  Children  may  wake  up  at  night  with  a 

sudden  start,  as  a  result  of  pain.  Tuberculosis  in  the  hand  or  ribs  may  be 

practically  painless.  Tenderness  is  a  symptom  that  appears  early  in  the 

course  of  the  disease  and  is  found  over  the  point  of  infection.  In  children, 

it  is  located  chiefly  over  the  epiphyseal  end  of  the  long  bone.  When  the 

epiphysis  is  involved,  swelling  is  usually  seen  and  is  due  to  the  thickening 

of  the  periosteum  or  an  infiltration  of  the  surrounding  soft  parts.  If  the 

shaft  is  involved,  a  localized  swelling  may  appear.  If  the  process  has  gone 

on  to  a  cold  abscess  and  the  bone  is  perforated,  a  typical  fluctuating  swelling 

is  present.  The  skin  over  this  has  a  blue  or  purple  color.  If  no  abscess  is 

formed,  the  skin  is  not  tinted.  If  the  disease  is  close  to  a  joint,  there  may  be 

loss  of  function,  pain  or  some  deformity.  The  muscles  and  other  tissues  be- 

come atrophied.  Fever  is  rarely  seen  except  when  secondary  infection  super- 
venes.    In  some  cases,  however,  it  may  be  typical  of  tuberculosis  anywhere. 

Rest  is  the  essential  part  of  the  treatment,  splints  of  various  kinds  being 

used.  Tuberculosis  of  the  bones  requires  an  extended  course  of  treatment, 

careful  watching  and  much  patience.  If  a  small  bone  is  involved,  it  can  be 

removed  under  aseptic  conditions.  This  should  be  done,  however,  before 

the  disease  has  gained  much  foothold.  In  tuberculosis  involving  a  hand 

or  foot,  the  process  may  extend  so  rapidly  that  it  becomes  necessary  to  ampu- 
tate. Tuberculosis  in  other  bones,  however,  rarely  requires  amputation. 

The  constitution  of  the  patient  should  be  carefully  built  up.  In  tuberculous 

periosteitis,  where  an  abscess  is  formed,  the  periosteum  can  be  incised  and  the 

bone  thoroughly  scraped.  In  tuberculous  osteitis,  the  bone  should  be  opened 

and  the  cavity  scraped.  Iodoform  wax  may  be  used  as  a  plug  and  the  cavity 

closed.  The  greatest  danger  in  open  operations  is  secondary  infection.  For 

this  reason,  many  surgeons  are  opposed  to  operative  interference. 

Syphilis  of  the  Bones. — The  bone  may  be  involved  in  either  secondary  or 
tertiary  syphilis.  Syphilitic  periosteitis  is  seen  in  the  secondary  stage  and 

the  tibia  is  the  bone  most  frequently  involved.  Nodes  may  be  formed  or 

the  whole  of  the  bone  may  be  affected.  The  pain  is  worse  at  night  and  is 

aching  in  character.     The  skin  over  the  lesion  is  normal.     This  condition  may 
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also  be  seen  in  the  tertiary  stage.  The  usual  form  of  syphilis  involving  the 

bone  in  the  tertiary  stage  is  gumma.  The  bones  of  the  skull,  especially  the 

frontal  and  parietal,  are  the  ones  involved.  The  condition  is  also  known  as 

syphilitic  osteomyelitis.  The  changes  produced  in  the  bone  are  due  to  its 

destruction  by  the  spirocheta  pallida.  The  bone  at  first  enlarged  is,  the  sur- 

face becoming  rough  and  worm-eaten  and,  if  a  long  bone  is  affected,  the 
medullary  cavity  may  be  entirely  involved.  If  untreated,  the  gumma  may 

rupture  through  the  surface,  admitting  bacteria  causing  secondary  infection. 

This  produces  a  foul  ulcer  and  helps  to  extend  the  bone  necrosis.  The  palate 

and  maxillary  bones,  including  the  vomer,  ethmoid  and  nasal  bones,  are  very 

frequently  involved  by  syphilitic  gumma.  The  skull  may  be  perforated  by  a 

gumma.  This  form  of  syphilis  is  sometimes  mistaken  for  sarcoma,  tubercu- 
losis, chronic  osteomyelitis  and  even  acute  osteomyelitis.  The  history  of  the 

case  and  placing  the  patient  on  a  course  of  mixed  treatment  will  clear  up  the 

diagnosis.  In  the  treatment  of  this  condition,  mercury  and  the  iodids  should 

be  employed.  Scraping  the  affected  bone  will  hasten  the  recovery.  In 

hereditary  syphilis,  the  skull,  nose  and  palate  are  frequently  involved.  In 

the  skull,  lesions  known  as  Parrot's  nodes  are  seen  resulting  from  a  perios- 
teitis.  They  consist  in  the  formation  of  spongy  bone.  Craniotabes  or  a 

thinning  of  the  bones  in  the  skull  is  frequently  seen  during  the  first  six 

months  of  a  syphilitic  infant's  life. 
Osteochondritis. — Osteochondritis,  or  an  inflammation  of  the  epiphysis 

of  the  long  bone  involving  the  epiphyseal  cartilage,  is  frequently  seen  in 

hereditary  s^^hilis.  Any  of  the  long  bones,  except  the  femur,  may  be  dis- 

eased. The  pain  is  severe  along  the  epiphyseal  line  and  spontaneous  frac- 
tures are  common.  The  nasal  septum  may  be  destroyed  early  and  result  in 

a  characteristic  deformity  in  which  the  bridge  of  the  nose  is  destroyed.  The 

palate  then  changes  also,  becoming  narrowed,  high  and  arched,  because  of 

the  loss  of  the  nasal  septum.  The  treatment  of  any  of  these  conditions  con- 
sists in  that  laid  down  for  syphilis. 

Rickets. — Rickets  is  a  constitutional  disease  of  childhood  in  which  the 

bones  become  soft  and  flexible  from  retarded  ossification,  due  to  deficiency  of 

calcium  salts.  It  is  commonly  seen  during  the  first  two  years  of  life  and 

follows  improper  feeding.  It  is  rarely  seen  in  breast-fed  children.  Too  much 
farinaceous  food  is  the  chief  etiological  factor.  Syphilis  seems  to  play  some 

part.  The  general  symptoms  are  prominent  abdomen,  diarrhea  or  constipa- 

tion, profuse  sweating,  bronchitis,  delayed  dentition  and  closure  of  the  fon- 

tanelles.  The  nervous  symptoms  may  take  the  form  of  convulsions,  laryn- 
gismus stridulus  and  tetany.  The  bone  changes  are  found  in  any  portion  of 

the  body.  Those  which  involve  the  skull  produce  more  or  less  characteristic 
deformities.  Craniotabes  is  seen  in  this  disease  also.  The  anterior  fontanelle 

remains  open  until  the  second  or  third  year  and  the  head  assumes  a  square 

shape.  The  ricketic  rosary  or  bead  formation  at  the  junction  of  the  ribs  and 

cartilage  is  a  characteristic  sign  of  rickets.     The  ribs  are  frequently  pushed 
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in,  giving  a  chicken  breast  appearance.  Kyphotic  or  scoliotic  changes  may 
be  noted  in  the  spine.  The  long  bones  become  soft  and  the  epiphyses  large 
and  tender.  The  bones  of  the  arm  may  be  bent  by  the  child  attempting  to 
crawl;  the  bones  of  the  leg  may  be  deformed  when  he  walks,  talipes  valgus,,  or 

bow-legs,  frequently  resulting. 

K  Pathology  of  Rickets. — Pathologically, 
the  changes  in  rickets  are  quite  marked. 
The  epiphyseal  cartilage  becomes  larger  in 
all  directions  and  the  proliferating  cartilage 
cells  increase  in  number.  They  lose  their 
orderly  arrangement,  becoming  very  irregular 
(Figs.  65  to  67).  The  line  of  ossification  is 
uneven  and  small  areas  of  cartilage  are  fre- 

quently surrounded  by  osseous  tissue.  The 
bone  in  the  shaft  becomes  vascular  and 

spongy.     The  medullary  cavity  enlarges  and 
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Fig.  65.  Fig.  66. 

Fig.  65. — Section  through  normal  epiphysis  of  a  child.     (W-illiams  after  Spillmann. 
en,  Normal  cartilage;  cs,  cartilage  cells  arranged  in  parallel  rows;  cc,  area  of  preliminary 
calcification;  em,  medullary  spaces;  0,  osteoblasts;  lo.  osseous  lamellae;  m,  marrow. 

Fig.  66. — Section  through  epiphysis  in  early  stages  of  rhachitis.  {Williams  after 
Spillmann.)  cs,  cartilage  cells  arranged  in  parallel  rows;  tec,  area  of  preliminary  calcifi- 

cation; c,  capillary;  tc.  unossified  connective  tissue. 

the  whole  bone  is  weaker.  When  weight  is  applied,  it  bends  readily; 
muscular  action  also  plays  a  part  in  the  bending  process.  The  long  bones 
thus  become  thicker,  but  have  less  tensile  strength.  When  the  process  is 
controlled,  the  spongy  bone  becomes  calcified  and,  if  any  marked  curves 
are  present,  these  are  filled  in  by  new  bone.     The  newly  calcified  bone  is 
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more  dense  than  normal.  The  changes  in  the  epiphyseal  line  of  ossification 
cause  the  bone  to  cease  to  grow.  Fractures  of  various  kinds,  especially  the 
green  stick,  are  seen  frequently  in  rickets. 

Treatment  of  Rickets. — The  treatment  of  rickets  consists  essentially 
in  placing  the  patient  on  a  diet  which  contains  fresh  animal  proteids.  In 
children  below  one  year,  a  wet  nurse  may  be  secured  or,  if  artificial  feeding  is 

used,  cow's  milk  should  form  the  principal  constituent.  The  modification  of 
milk  for  infants  is  a  subject  by  itself,  and  the  reader  is  referred  to  the  chapter 

on  Infant  Feeding.  To  older  children,  raw  meat,  milk,  eggs  and  various  prepa- 
rations made  from  these  should  be  given.     Cod-liver  oil,  iron,  phosphates 

Fig.  67. — Section  through  epiphysis  in  advanced  stages  of  rhachitis.  {Williams  after 
Spillniann.)  tec,  Area  of  preliminary  calcification;  cc,  calcified  cartilage;  c,  capillaries; 
tc,  connective  tissue. 

and  other  tonics  are  the  principal  remedies  indicated.  If  there  are  marked 
tendencies  for  deformity,  the  limbs  may  be  kept  in  suitable  splints.  These 
are  applied  only  during  the  acute  stage.  After  the  disease  has  been  cured, 
various  orthopedic  operations  may  have  to  be  performed. 

Scurvy  Rickets. — Scurvy  rickets  is  a  disease  which  is  more  frequently 
seen  in  the  middle  and  well-to-do  classes.  Here  the  parents  are  able  to  pro- 

vide various  infant  foods  advertised  to  the  public.  These  contain  no  fresh 
animal  food  and,  therefore,  predispose  to  scurvy.  If  the  children  are  fed 

milk  which  is  boiled,  they  are  liable  to  the  disease.  The  antiscorbutic  prop- 
erties of  the  milk  are  destroyed  by  the  boiling.     The  child  becomes  very 
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fretful,  anemic,  and  the  extremities  very  tender.  Small,  periosteal  hemor- 
rhages are  found,  especially  in  the  bones  of  the  leg.  The  epiphyses  may 

become  detached  and  the  bones  fracture  easily.  The  gumsare  spongy  and 
small  hemorrhages  are  seen.  If  teeth  are  present,  they  may  become  loosened. 
The  treatment  is  essentially  that  recommended  for  rickets.  Fresh  food  is  the 

principal  feature. 

Achondroplasia. — By  the  term  achondroplasia  is  meant  a  defect  in  the 
formation  of  cartilage  at  the  epiphyses  of  the  long  bones,  producing  a  form 
of  dwarfism.  This  disease  is  usually  congenital.  The  long  bones  do  not 
grow  in  length,  but  develop  thicker  than  normally,  thus  producing  a 
stunted  individual.  There  are  rarely  any  curves  seen  in  the  bone.  The 
vault  of  the  skull  is  little  changed,  while  its  base  is  stunted.  The  bones 
of  the  face  do  not  develop  as  they  normally  should.  The  jaw  and  nose 
are  small,  giving  the  face  the  appearance  of  that  seen  in  congenital  syphilis. 

The  bones  in  the  hand  are  short  and  stumpy  and  the  fingers  assume  a  spoke- 
like shape.  The  mental  condition  of  these  patients  is  not  interfered  with. 

The  cause  of  this  condition  is  unknown.     Treatment  is  of  little  avail. 

Osteomalacia. — By  the  term  osteomalacia  is  meant  a  softening  of  the 
bones  so  that  they  become  flexible  and  brittle.  This  condition  is  rarely  seen 
in  individuals  other  than  pregnant  women.  The  bones  become  very  vascular 
and  the  calcium  salts  are  markedly  reduced.  The  change  is  thought  to  be 
due  to  some  interference  with  the  ovarian  internal  secretion.  The  patient 
suffers  severely  from  pain  in  the  spine,  pelvis  and  leg  bones.  Progressive 
cachexia  is  another  usual  symptom.  Later,  the  pelvis  becomes  markedly 

contracted  so  that  cesarean  section  is  necessary  in  pregnancy.  The  treat- 
ment is  unsatisfactory  and  as  w^omen  suffering  from  this  disease  are  worse 

during  pregnancy,  it  is  best  perhaps  to  prevent  it. 

Osteitis  Deformans.— By  the  term  osteitis  deformans  is  meant  rarefying 
osteitis  with  distortion  of  the  bones  affected.  Osteitis  deformans  is  seen  more 

frequently  in  males,  during  middle  life  or  old  age.  The  bones  are  softened, 
thickened  and  lengthened.  The  cortical  layer  is  thinned,  but  there  is  a 
marked  increase  in  the  cancellous  tissue.  All  the  bones  in  the  body  may  be 
affected  and  various  kinds  of  deformities  noted.  There  is  some  pain  in  the 
affected  bone  and  the  muscles  become  weaker.  The  disease  progresses  slowly 
and  in  time  the  legs  become  heavy  and  exertion  is  very  difficult  owing  to 
muscular  weakness.  When  the  spine  becomes  affected,  it  is  thrown  forward 

and  the  shoulders  are  rounded,  giving  an  ape-like  appearance  to  the  indi- 
vidual.    Treatment  is  of  little  avail. 

Acromegaly. — By  the  term  acromegaly  is  meant  a  chronic  disease  char- 
acterized by  enlargement  of  the  bones  and  soft  parts  of  the  hands,  feet  and 

face.  This  disease  was  first  described  by  Dr.  Pierre  Marie  in  1886.  It 
attacks  persons  between  thirty  and  forty  usually,  although  cases  have  been 
reported  in  people  younger  and  those  over  fifty.  It  is  more  frequent  in  men, 
and  heredity  seems  to  play  a  part.     Among  the  predisposing  causes  may  be 
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mentioned  the  infectious  diseases,  as  influenza  and  typhoid  fever.  Injury 
to  the  bones  is  occasionally  a  factor.  In  women,  pregnancy  seems  to  have 
some  bearing  on  the  etiology.  Disease  of  the  hypophysis  is  claimed  by  many 

to  be  the  cause  of  acromegaly.  The  morbid  pathology  consists  in  a  hyper- 
trophy of  the  bony  structure,  with  an  increase  of  the  soft  tissues  adjoining. 

The  periosteum  is  thickened  and  forms  deposits  of  new  bone.  These  may 

be  irregular  and  are  usually  near  the  epiphyseal  end  of  the  bone.  The  carti- 
lage may  also  hypertrophy.  The  bones  most  often  affected  are  those  in  the 

face,  skull,  fingers  and  feet  (Fig.  68).  Remarkable  enlargement  is  fre- 
quently seen  in  the  lower  jaw.  It  is  symmetrical  in  character  and  there  is 

a  corresponding  enlargement  of  the  lower  lip.     Among  the  complications 

Fig.  68. — Acromegaly  occurring  in  a  man  of  45.  In  this  case  there  was  an  extensive 
enlargement  of  the  knees,  ribs  as  well  as  the  face.  The  accompanying  skiagraph  shows 
the  markedly  enlarged  sella  turcica. 

may  be  mentioned  atrophy  of  the  penis  and  clitoris.  The  kidney,  liver  and 
spleen  may  be  enlarged  and  the  hypophysis  is  usually  affected  in  some  way. 
It  may  be  the  seat  of  a  hemorrhage,  tumor  or  cyst  or,  in  some  cases,  there  is  a 
simple  hypoplasia.  Tumors  are  usually  found  in  the  anterior  lobe  and  may 
be  sarcoma,  glioma  or  adenoma.  Tubercles  and  gumma  have  been  seen. 
The  sella  turcica  is  enlarged  and  projects  into  the  cranial  cavity. 

Symptoms  and  Diagnosis  of  Acromegaly. — The  characteristic  symptoms 
of  acromegaly  are  the  enlargement  of  the  lower  jaw,  with  protruding  lips 
and  the  great  size  of  the  hands  and  feet.  This  comes  on  gradually.  The 
face  assumes  an  oval  shape,  the  nose  enlarges,  the  supraorbital  ridges  and 
malar  bones  become  prominent.     The  hands  and  feet  both  become  clumsy; 
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Fig.  69. — Skiagraph  of  case  of  acromegaly  illustrated  in  Fig.  68.     The  original  skia- 
graph showed  an  enormous  sella  turcica  which  is  not  shown  here. 
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the  bones  thicken  and  shape  somewhat  like  a  spade.  The  long  bones  adjoin- 
ing the  hands  and  feet  are  thickened  also,  but  do  not  lengthen.  There  is  a 

loss  of  the  finer  sensations  in  the  hand.  Paresthesia  and  pain  may  be  present. 
Kyphosis  is  seen  regularly.  Headache  is  a  constant  symptom,  even  in  early 
stages.  The  patients  pass  a  large  quantity  of  urine  and  perspire  excessively, 
resulting  in  a  troublesome  thirst.  The  disease  lasts  from  four  to  twenty  or 
more  years.  Death  is  due  to  cachexia  with  gradual  onset  of  stupor,  to  cardiac 
asystole  or  to  the  increasing  intracranial  pressure.  Intercurrent  disease  may 

be  the  cause  of  death.  Exophthalmic  goiter,  diabetes,  myxedema  and  car- 
diac disease  are  frequently  associated  with  acromegaly. 

Diagnosis  and  Treatment  of  Acromegaly. — The  diagnosis  is  not  diiScult 
except  early.  Then  the  X-ray  will  show  the  enlarged  sella  turcica.  The 
acromegaly  must  be  differentiated  from  leontiasis  ossea.  In  the  latter  disease 

the  fingers  and  toes  are  not  involved.  The  facial  changes  are  more  destruc- 
tive. Arthritis  deformans  is  ruled  out  by  the  fact  that  the  changes  affect  the 

joints.  Chronic  heart  and  lung  disease  may  cause  an  enlargement  of  the 
terminal  phalanges  and  epiphyses  of  the  long  bones,  but  the  characteristic 
changes  in  the  face  are  absent.  The  prognosis  of  acromegaly  is  unfavorable 

and  the  disease  progresses  slowly  but  steadily.  If  symptoms  of  gross  intra- 
cranial disease  appear  early,  it  is  nearly  certain  to  be  a  malignant  tumor. 

The  treatment  is  not  very  satisfactory.  Surgically,  trephining  may  relieve 
the  headache  and  occasionally  has  cured  the  disease.  Removal  of  the 
hypophysis  is  recommended.  The  ductless  gland  extracts  have  been  used 
and  sometimes  afford  relief  from  the  head  symptoms  and  paresthesias. 
Arsenic,  the  iodides  and  mercury  are  also  recommended. 

Leontiasis  Ossea. — This  disease  consists  in  an  enlargement  of  the  bones  of 
the  skull.  Little  is  known  as  to  the  cause.  Vircho^v  was  the  first  to  bring 
the  disease  forcibly  to  the  attention  of  the  profession.  It  occurs  in  young 
people  about  the  age  of  puberty  and  both  sexes  are  equally  affected.  Heredity 
appears  to  play  a  part  in  the  etiology.  While  the  bone  changes  resemble 
syphilis  and  tuberculosis  macroscopically,  no  relationship  has  been  established. 
Cervical  lymphadenitis  and  erysipelas  have  been  given  as  predisposing  causes. 
The  pathology  of  the  disease  is  obscure.  Some  claim  it  is  a  hypertrophy 
of  the  bones  of  the  face  and  vertex,  others  that  it  is  due  to  osteitis.  The 

disease  usually  begins  with  hypertrophy  of  the  upper  jaw.  It  is  unilateral 
for  some  time,  but  finally  may  become  bilateral.  The  first  sign  may  appear 
in  the  frontal  bone  or  even  in  the  mandible.  Gradually  it  extends  until  all 
the  bones  of  the  face  and  skull  become  involved.  On  the  upper  jaw,  one 
usually  finds  exostoses  or  tuberose  protrusions.  The  nasal  cavity  may  be 
filled,  the  orbit  encroached  upon  and  the  frontal  sinuses  occluded.  In  the 
vertex  the  hypertrophy  is  quite  marked.  There  is  thickening  of  both 
tables  and  the  diploe  become  obliterated.  The  vertex  may  finally  be  4  to  5 
cm.  thick.  Later,  the  whole  bony  structure  is  greatly  thickened  and  the 
normal  markings  of  the  skull  obliterated,  causing  marked  distortion  of  the 
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face.  Among  the  complications  may  be  mentioned  necrosis  of  the  nasal 

mucous  membrane,  infection  of  the  sinuses,  atrophy  of  the  optic  nerve  and 

loss  of  one  or  both  eyes. 

Symptoms  of  Leontiasis  Ossea. — -The  symptoms  of  leontiasis  ossea  come 
on  very  slowly.  An  attack  of  erysipelas  may  leave  a  swelling  on  the  upper 

jaw  w^hich  does  not  recede.  There  is  no  pain  connected  with  it.  The  swell- 
ing gradually  enlarges,  taking  weeks  to  make  any  appreciable  growth.  This 

spreads  to  other  parts,  as  the  lower  jaw,  frontal  bone  and  vertex.  The  nose 

becomes  flattened  and  the  nasal  cavity  occluded.  The  sense  of  smell  is  soon 

lost.  As  the  disease  works  inwardly,  the  hard  palate  may  become  involved, 

being  pushed  into  the  mouth.  The  teeth  are  loosened  and  fall  out.  As  a 

result  of  these  deformities  the  act  of  deglutition  is  interfered  with  and  the 

patient  is  unable  to  eat.  The  sense  of  taste  is  also  lost.  Exostosis  in  the 

orbit  pushes  the  eye  out  of  the  socket,  causing  blindness,  followed  by  ulcera- 
tion in  the  eyeball  and  eventually  the  eye  itself  is  lost.  The  occlusion  of  the 

nasal  cavity  and  the  overgrowth  of  the  frontal  bones  very  often  lead  to 

sinus  infection,  any  or  all  of  the  sinuses  being  involved.  Deafness  and  vertigo 

result  from  the  overgrowth  of  the  bones  in  the  ear.  Headaches  are  very  com- 
mon because  of  the  pain  in  the  bones  or  the  pressure  on  the  brain,  due  to  the 

overgrowth  of  the  vertex.  Finally,  paralysis  of  various  sorts  may  supervene, 

the  patient  having  slow  and  awkw-ard  movements  of  the  lower  and  upper 
extremities.  The  mentality  becomes  clouded  and  eventually  dementia 
follows. 

Diagnosis  and  Treatment  of  Leontiasis  Ossea. — The  early  diagnosis  of 
leontiasis  ossea  is  quite  difficult.  The  absence  of  pain  in  the  bones  and  a  slow, 

but  progressive  enlargement  are  the  principal  features.  The  youth  of  the 

patient  is  in  its  favor.  A  steel  probe  may  be  easily  thrust  into  it  because  it 

is  spongy.  In  sarcoma  the  bone  is  dense.  When  the  orbit  and  nasal  cavities 

become  involved,  the  diagnosis  is  easily  made.  It  is  differentiated  from 

acromegaly  by  the  fact  that  the  bone  disease  is  limited  to  the  face.  Also  in 

acromegaly  there  is  more  or  less  pain  in  the  bones.  It  is  often  confounded 

with  sarcoma.  In  the  latter,  the  presence  of  pain  makes  the  diagnosis. 

Leontiasis  ossea  also  involves  more  than  one  bone.  Paget's  disease  and 

Recklinghausen's  disease  are  differentiated  by  the  fact  that  they  attack  the 
long  bones  first,  occur  later  in  life  and  are  accompanied  by  considerable  pain. 

The  prognosis  as  to  cure  is  always  bad.  The  course  of  the  disease  is  long 

and  it  may  last  from  twenty  to  thirty  years.  There  is  a  gradual  increase  in 

the  symptoms  and  the  patient  usually  dies  of  some  intercurrent  disease. 

The  treatment  consists  in  removing  all  of  the  bone  involved  in  the  growth. 

If  this  is  done  early  the  growth  may  not  recur.  This  should  be  done  intra- 
orally,  as  shown  in  the  accompanying  illustrations.  (Figs.  70  to  75  are  a 

series  of  photographs  illustrating  a  case  of  leontiasis  ossea  which  I  operated. 

The  photographs  71,  73  and  75  were  taken  eight  years  after  operation.) 

In  this  case  the  tumor  was  removed  by  placing  a  retractor  in  the  mouth  and 



DISEASES    OF    BDNES 

253 

Fig.  70. — Diagonal  view  of  growth.  Fig.  71. — ^Diagonal  view  after  operation. 

Fig.   72. — Front    view,    boy   fourteen  FiG.   73. — Front  vie\v  eight  years  after 
years  of   age,  showing  extensive  osseous  operation, 
growth  of  right  maxilla. 
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lifting  the  cheek  as  high  as  possible.  The  soft  parts  were  then  removed 

from  the  bone  exposing  it  over  the  entire  surface  of  the  tumor.  All  of  the 

diseased  bone  was  removed  with  a  chisel  and  mallet.  The  cavity  was  packed 

with  iodoform  gauze  for  forty-eight  hours,  thus  controlling  the  hemorrhage. 
The  soft  parts  were  pressed  firmly  against  the  freshened  surface  of  the  bone 

by  compression.  Nine  years  have  elapsed  since  this  operation  was  made 

and  there  has  been  no  recurrence.  The  diagnosis  in  this  case  was  confirmed 

by  Dr.  Peter  Bassoe,  who  examined  the  tissues  macro-  and  microscopically. 
In  two  other  cases  treated  in  a  similar  manner,  there  were  no  recurrences 

in  two  and  a  half  years  while  under  observation.  These  patients  have  dis- 
appeared.    The  fourth  case  has  been  operated  twice  (i8  months  apart)  and 

Fig.  74. — Shows  intra-oral  view. Fig.  75. — Interior  view,  leontiasis  ossea. 

is  still  under  observation.  The  outcome  is  still  in  doubt.  I  believe,  there- 

fore, that  leontiasis  ossea  is  amenable  to  successful  treatment,  notwithstand- 
ing the  many  reports  to  the  contrary. 

DIFFERENTIAL  DIAGNOSIS  OF  SWELLINGS  CONNECTED  WITH  THE  BONES 

Classification. — -Swellings  connected  with  bones  may  be  classified  accord- 
ing to  their  etiology. 
I.  Dietetic  or  constitutional: 

a.  Rickets. 

h.  Scurvy  rickets. 

c.  Syphilis. 
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d.  Osteitis  deformans. 
e.  Mollities  osseum, 

/.   Acromegaly. 
g.  Leontiasis  ossea. 

2.  Traumatic: 
a.  Fracture. 
b.  Dislocation. 
c.  Hematoma. 

3.  Simple  or  pyogenic  inflammations: 
a.  Periosteitis. 

h.  Osteomyelitis. 
c.  Abscess. 

4.  Specific  infections: 
a.  Syphilis. 
h.  Tuberculosis. 

c.  Actinomycosis. 

d.  Typhoid. 
5.  New  growths: 

a.  Simple: 
Exostosis. 
Enchondroma. 
Fibroma. 

b.  Malignant: 

Sarcoma — -periosteal  or  central. 
Carcinoma. 

c.  Cyst: 

Hydatid. 
Cysts  of  the  jaw. 
Dermoid. 

(Written  from  Grove's  Synopsis  of  Surgery.) 

DIAGNOSIS  OF  DIETETIC  OR  CONSTITUTIONAL  DISEASE  CAUSING  BONE 
SWELLINGS 

It  is  essential  that  one  obtain  a  good  history  relative  to  the  previous 
diseases  and  exposures  to  disease  of  the  patient.  In  very  small  children,  other 
signs  of  rickets  or  congenital  syphilis  should  be  sought  in  connection  with  the 
swelling  under  question.  The  general  condition  of  the  parents  should  also  be 
looked  into  and  correlated.  In  general,  it  may  be  stated  that  in  rickets  or  in 
syphilis  there  is  more  or  less  cachexia.  In  adults,  the  question  is  even  more 
difl&cult  and,  if  there  is  any  doubt  whether  the  patient  has  lues  or  not,  a 
Wassermann  test  should  be  made.  In  other  constitutional  diseases,  as 
osteitis  deformans,  mollities  and  acromegaly,  a  careful  study  should  be  made 
of  the  onset,  distribution  and  course  of  the  disease.  The  swelling  is  rarely 
confined  to  one  bone. 
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Diagnosis  of  Traumatic  Swellings  of  the  Bones. — ^Here  again  a  history 
of  the  case  is  essential  and  one  should  obtain  a  clear  idea  of  the  exact  method 

by  which  the  injury  was  produced.  In  the  ordinary  case,  little  difficulty 
is  encountered  in  making  a  diagnosis.  The  usual  fracture  and  dislocation 
present  the  cardinal  symptoms  and  the  question  is  easily  decided.  In 
spontaneous  fractures,  the  trauma  may  have  been  very  trivial.  Here  one 
should  examine  the  patient  for  signs  of  tabes  as  well  as  for  new  growths.  A 

false  point  of  motion  is  found  and  the  swelling  and  pain  may  be  small.  Im- 
pacted fractures  may  cause  a  swelling  connected  with  the  bone,  aside  from  the 

ordinary  trauma  to  the  soft  tissues.  Here  is  an  added  complication  in  making 
the  diagnosis  in  that  there  is  no  false  point  of  motion  and  none  of  the  ordinary 

fracture  signs.  Impacted  fractures  are  usually  found  in  the  head  of  the  hu- 
merus, lower  end  of  the  radius  and  upper  end  of  the  femur.  Careful  measure- 
ments and  X-ray  pictures  will  clear  up  the  case.  Fissured  fractures,  which 

later  present  a  calloused  tumor,  can  be  recognized  only  by  skiagraphs.  Hema- 
tomas are  not  often  seen,  except  in  the  new-born  and  then  about  the  head. 

The  diagnosis  rarely  presents  any  difficulty.  When  several  weeks  or  months 
pass  before  there  is  any  appreciable  swelling  over  the  site  of  trauma  to  a  bone, 
one  should  be  suspicious  of  a  malignant  growth,  especially  sarcoma.  In 
children,  tuberculosis  may  develop. 

Diagnosis  of  Inflammatory  Swellings  of  the  Bones. — -It  is  rare  indeed  that 
inflammatory  swellings  are  mistaken.  The  sudden  onset  with  severe  con- 

stitutional symptoms  and  localized  pain  are  sufficient  to  make  the  diagnosis 
clear.  The  signs  point  to  a  periosteitis,  osteomyelitis  or  a  deep  abscess. 
Chronic  inflammatory  conditions,  on  the  other  hand,  present  many  difficulties. 
It  is  often  hard  to  differentiate  syphilitic,  tuberculous  or  malignant  conditions 
from  chronic  inflammations.  The  extensive  thickening  of  the  shaft  of  the 

bone,  the  absence  of  any  sharp  edge  between  normal  and  diseased  parts  and 
the  existence  of  sinuses  leading  to  bare  bone  point  to  chronic  inflammation 

rather  than  syphilis  or  tuberculosis.  Congenital  syphilis  may  be  differen- 
tiated by  the  fact  that  the  palate,  nose  and  eyes  eventually  give  characteristic 

signs  of  this  condition.  In  acquired  syphilis,  a  history  of  the  primary  and 
secondary  stages  should  be  sought  and  the  existence  of  scars  or  other  signs  on 
the  skin  and  mucous  membrane  looked  for.  In  tuberculosis,  the  lungs  should 
be  carefully  examined  and  tuberculin  used  to  make  the  diagnosis.  Chronic 

inflammation  of  the  jaw  presents  another  difficulty,  aside  from  those  men- 
tioned, in  that  actinomycosis  rarely  affects  any  other  bone.  The  discharge 

contains  yellow  granules  and  the  diagnosis,  therefore,  should  not  be  difficult. 

Typhoid  periosteitis  follows  shortly  in  the  course  of  typhoid  fever.  There- 
fore, in  any  chronic  swelling  of  the  bones  following  this  disease,  the  typhoid 

bacillus  should  be  thought  of  and  sought. 

Diagnosis  of  New  Growth  of  Bone. — -Simple  new  growths  rarely  give  much 
difficulty.  The  exostoses  are  sharply  defined  and  are  easily  distinguished. 
Enchondromata  are  rare  except  in  young  people.     They  occur  most  frequently 
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on  the  phalanges.  In  both  of  the  above  conditions,  more  or  less  pain  is 
usually  present.  Fibromas  are  slow  in  growth  and  are  attached  to 
one  side  of  a  bone.  They  produce  few  symptoms.  Dermoid  cysts  are 
found  in  the  median  line  and  are  recognized  by  the  fact  that  they  are 
imbedded  in  a  depression  of  the  bone.  The  skull  and  sternum  are 
the  usual  seats  of  dermoid  cysts.  These  cysts  contain  various  structures 
associated  with  the  skin  or  mucous  membrane.  Hydatid  cysts  are  due  to  the 
echinococcus  and,  unless  the  disease  is  suspected,  the  diagnosis  is  difficult 
even  when  there  is  a  spontaneous  fracture.  Cysts  which  involve  the  jaw 
are  usually  due  to  some  pathological  condition  in  or  about  the  teeth.  The 
term  dental  cyst  has  been  given  to  this  condition  and  one  should  consider 
this  in  tumors  involving  the  jaw.  Malignant  growths  occur  in  the  bones 
either  primarily  or  secondarily.  Sarcoma  is  found  beginning  on  one  side  of 
the  bone  and  is  sharply  defined.  It  grows  rapidly  and  any  bone  may  be 
involved.  Sarcoma  which  develops  in  the  medullary  canal  affects  usually 
the  jaw,  upper  end  of  the  humerus,  lower  end  of  the  radius  and  femur  and  the 
head  of  the  tibia.  Its  diagnostic  features  are  great  vascularity,  varying 

consistency  in  different  portions,  and  the  egg-shell  crackling  on  pressure. 
Diagnosis  made  by  Location  and  Physical  Character  of  Swellings.— 

Simple  and  septic  inflammations,  syphilitic  periosteitis,  periosteal  sarcoma 
and  fibroma  usually  affect  the  diaphysis  of  the  bone.  Tuberculosis,  rickets, 
exostoses,  central  sarcoma  and  abscesses,  on  the  other  hand,  affect  the  region 

of  the  epiphyses.  Any  swelling  which  has  a  well-defined  edge  points  to  a  new 
growth.  When  this  growth  is  benign,  few  symptoms  are  noticed  and  it  in- 

creases slowly,  while  a  malignant  growth  is  accompanied  by  more  or  less  pain 
and  its  growth  is  rapid.  The  presence,  also,  of  soft  areas  in  the  tumor  suggests 

malignancy.  The  egg-shell  crackling  found  in  the  bone  indicates  a  central 
sarcoma  or,  if  seen  in  the  jaw,  it  may  be  due  to  a  cyst.  A  swelling  which  has 

no  sharp  edge  points  toward  a  chronic  inflammatory  condition  or,  if  deep- 
seated,  to  a  new  growth.  If  the  veins  over  the  swelling  are  large,  the  skin 
hot  and  a  bruit  heard,  one  should  consider  the  diagnosis  of  sarcoma.  Severe 
pain  from  the  beginning  and  tenderness  point  to  inflammation.  In  the  early 

stages,  new  grow^ths  are  usually  painless.  Finally,  the  X-ray  picture  will 
settle  many  cases.  A  study  of  same  demonstrates  fracture  and  dislocation 
readily.  In  periosteitis  there  is  a  marked  thickening  of  the  bone  and,  if  it 
continues  for  some  time,  laminations  parallel  to  the  surface  of  the  bone  are 

seen.  Malignant  conditions  of  the  bone  show  absorption  or  indefinite  spic- 
ules and  occasionally  a  fracture  through  the  swelling.  Tuberculosis,  gumma 

and  abscesses  render  the  affected  part  less  dense. 

17 



CHAPTER  XV 

THE  SURGICAL  ENGINE  AND  ITS  USE  IN  BONE  SURGERY ^ 

By 

MATTHEW  

H.  CRYER,  
M.  D.,  D.  D.  S., 

The  requirements  of  a  satisfactory  surgical  engine  are,  first,  that  it  be  so 

geared  that  the  velocity  of  the  cutting  tool  is  from  four  to  six  thousand  revolu- 
tions per  minute,  which  speed  is  to  be  maintained  under  varying  pressures. 

The  hand-piece  (the  chuck  which  holds  the  instrument)  should  be  light, 
capable  of  easy  adjustment  and  so  arranged  that  the  instrument  fixed  in  it 
may  be  carried  with  readiness  into  the  recesses  of  deep  cavities.  There  should 
be  no  undue  vibration  of  the  instrument  while  held  to  its  work,  as  this  will 

lessen  tactile  recognition  of  the  nature  of  the  tissue  being  cut.  The  motive 
power  should  be  so  arranged  that  it  is  under  perfect  control  and  produces 

steadiness  and  uniformity  of  speed.  The  hand-piece  and  its  several  parts, 
with  the  instruments  used,  must  be  of  such  character  that  perfect  sterilization 
can  be  readily  accomplished. 

Surgical  engines  of  several  designs  have  been  in  use  for  many  years,  but, 

strangely  enough,  few  general  surgeons  have  availed  themselves  of  the  ad- 

vantages to  be  derived  through  their  use,  preferring  the  hand-tools — saws, 
gouges,  chisels,  mallets,  hand-drills  and  heavy  cutting  forceps — for  their 
operations  upon  bones.  There  is  scarcely  an  operation  upon  osseous  tissues 
that  could  not  be  more  quickly  and  accurately  performed  by  means  of  the 
engine  than  with  any  of  the  hand  instruments  used.  Many  of  these  latter 
are  crushing  instead  of  cutting  instruments.  This  singular  preference  has 

always  appeared  to  me  to  be  akin  to  a  carpenter  choosing  hand- tools  when 
a  molding  machine  is  available. 

Objections  to  some  of  the  older  forms  of  engines  were  not  without  good 

foundation.  As  they  were  chiefly  notable  for  their  faults  of  design  and  of  con- 
struction, the  deficiencies  in  mechanical  performance  might  be  accepted  as  a 

necessary  evil,  but  the  impossibility  of  complete  sterilization  was  an  objection 
not  so  easily  disposed  of.  These  serious  drawbacks  have  one  by  one  been 

corrected,  until  in  its  present  form  the  engine  combines  all  the  features  de- 
scribed as  requisites  of  a  correct  machine.  It  is  simple  in  design  and  accu- 

rately built  so  that  there  is  little  liability  of  the  mechanism  getting  out  of 
order. 

^  The  substance  of  this  paper  was  read  before  the  Odontological  Society  of  New  York, 
November  17,  1896. 
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The  performance  of  a  series  of  operations  upon  the  cadaver  will  readily 
give  any  surgeon  a  mastery  of  the  instruments  and  mechanism.  As  with  all 
other  machines,  some  practice  is  required  to  gain  perfect  control  of  it.  The 

present  form  of  hand-piece  may  readily  be  rendered  aseptic. 
So  far  as  my  personal  knowledge  goes,  the  first  use  of  the  engine  in  surgery 

was  made  by  Dr.  Harrison  Allen  of  Philadelphia  in  1876,  when  he  removed  an 

Improved  surgical  engine  for  bone  operations. 

osteophyte  from  the  mouth  of  a  patient.  When  the  late  Professor  Garretson 
founded  the  Hospital  of  Oral  Surgery  in  Philadelphia,  he  obtained  an  enlarged 
and  modified  cord  engine,  turned  by  means  of  a  crank.  It  was  known  as  the 
Bonwill  surgical  engine.  With  all  its  defects  of  design  and  construction,  this 
apparatus  was  of  marked  service  and  was  the  progenitor  of  the  recent  forms 

of  surgical  engine.     Extended  and  accurate  observation  showed  this  en- 
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gine  to  be  too  heavy  and  complicated  to  fill  the  needs  growing  out  of  an 
increased  refinement  and  delicacy  in  modes  of  operating.  The  engine  was  not 
readily  portable,  that  is,  it  could  not  be  readily  taken  apart  and  packed  in  a 

small  case  for  shipment;  the  hand-piece  was  not  of  a  form  which  would  permit 
easy  sterilization  and  would  not  carry  an  instrument  of  thick  enough  shank  to 
prevent  vibration  in  certain  classes  of  operations. 

Being  convinced  of  the  necessity  of  perfecting  this  valuable  piece  of 

mechanism,  I  devised  many  improvements  both  in  the  engine  and  hand-piece 
which  virtually  make  the  present  engine  new  in  nearly  all  of  its  features;  it  is 
simpler  in  design,  lighter  in  construction  and  its  parts  are  readily  detachable 

to  permit  packing  in  a  small  case — a  box  not  larger 
than   those    made  for    croquet  sets.     The  hand- 

piece is  designed  with  a  two-fold  object:  first,  with 
a  reference  to  the  mechanical  and  second,  to  the 

pathological  elements  involved.     It  is  sufficiently 
rigid   to  carry  its  tools  steadily  while  operating 
upon  dense  bone  and    may  readily   be  rendered 
perfectly  aseptic.     The  latter  point  is  emphasized 
repeatedly    because    of    the    serious  objection   to 

previous  hand-pieces,   involving   the   existence   of 
spaces    which   commonly   retained   septic  matter. 
That  portion   of   the  engine  which  transmits  the 

i_  power  from  the  wheel  to  the  pulleys  of  the  hand- 
piece requires  no  description  other  than  that  of  the 

illustration  (Fig.  76).     The  engine  is  driven  by  an 

electric  motor  of  one-sixth  horse-power. 
For  office  practice,  and  when  driven  by  electric- 

ity, the  upright  shaft  from  above  the  crank  and 

the  "arm"  may  be  attached  to  a  bracket.  This 
plan  is  excellent  when  the  engine  is  used  in  bone 
surgery  of  the  nasal  fossa  or  other  light  surgery 
about  the  face  or  ears;  but  for  hospital  and  heavy 

work,  it  is  better  to  use  the  stand  as  it  can  be  moved  about  to  suit  the  con- 
venience of  the  operator. 

The  hand-piece  (Fig.  77)  has  undergone  complete  change  in  order  that  the 
several  appliances  used  can  be  made  absolutely  aseptic  and  kept  so  throughout 

operations.  The  hand-piece  and  cutting  instruments  are  sterilized  in  the 
usual  way  by  boiling.  When  the  surgeon  is  ready  to  use  the  instrument,  his 

assistant  holds  the  pulley  attachment  in  such  a  manner  that  the  hand-piece 
can  be  adjusted  without  the  hand  coming  near  the  cord  or  that  portion  upon 

which  it  works.  For  ordinary  surgery,  one  hand-piece  is  quite  sufficient,  as 
any  number  of  instruments  can  be  easily  adjusted  by  opening  the  key-latch 
and  inserting  the  sterilized  instruments,  which  are  also  placed  in  a  tray  con- 

FiG.  77. — Improved    hand- 
piece of  surgical  engine. 
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taining  the  antiseptic  solution.  For  opening  the  brain-case,  it 
is  preferable  to  have  two  hand-pieces — one  with  the  small  trephine 
(Fig.  78)  and  one  with  the  spiral  osteotome  and  guard  adjusted 
(Fig.  79) .  It  saves  time,  an  element  of  great  importance  in  these 
operations. 

Among  the  various  uses  for  which  the  surgical  engine  is  well 
adapted  is  the  removal  of  carious  portions  from  almost  any  of 
the  bones  of  the  body.  This  may  be  done  without  danger  of 
injuring  the  surrounding  tissue,  for,  when  properly  manipulated, 
operations  may  be  performed  without  injuring  the  periosteum  of 
the  bone  operated  upon. 

The  engine  has  been  most  successfully  used  in  mastoid  and 
other  operations  on  the  temporal  bone  and  upon  the  nasal  fossae ; 
also  for  removing  caries  and  necrosis  of  the  maxillary  bones.  The 

removal  of  even  the  greater  portions  of  these  bones  may  be  ac- 

complished without  external  incisions,  w^hich  gives  greater  ad- 
vantage over  the  older  meth- 

ods of  operating  with  the  cut- 
ting forceps  and  saws,  as  the 

parts  are  left  smooth  and 
rounded,  not  jagged  and 
roughened. 

The  engine  has  been  used 
extensively  in  opening  into 
the  inferior  dental  canal  or 

cutting  through  the  ramus 
of  the  mandible  to  reach  the 

inferior  dental  nerve;  also  in 

opening  through  the  maxilla 
for  the  resection  of  the  sec- 

ond division  of  the  fifth  nerve. 

Another  office,  which  the  en- 
gine has  been  called  upon  to 

fill,  is  the  opening  of  the  brain- 
case  with  the  absolute  cer- 

tainty of  not  injuring  the 

brain  or  its  covering  mem- 
branes. 

In  October,  1893,  the  sur- 
gical engine  was  first  used  in 

the  operation  for  removal  of 
the  gasserian  ganglion  by 
Professor  W.  W.  Keen,  for  re- 

port  of   which    see    Transac- 

fi 

P^ 

Fig.  78. — -I,  Spiral  osteotome  with  drill  point; 
2,  plain  spear  point  drill;  3,  bur  drill;  4,  bur  drill; 
5,  trephine  Me  in.  in  diameter;  6,  spiral  osteotome; 
7  and  8,  corrugated  spiral  osteotome.     (5.  5.  W.  Co.) 
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tions  of  the  Philadelphia  Medical  Society  for  1894.  In  this  case  a  re- 
volving saw,  with  guard,  was  used  to  cut  the  outer  table  and  dip  15 e, 

the  inner  plate  being  broken  through  by  mallet  and  chisel.  During  the 
discussion  of  the  report  of  this  operation  before  the  Society,  Dr.  John  B. 

Roberts  made  the  following  remarks:  "With  regard  to  this  elaborate  instru- 
ment, it  seems  to  work  very  satisfactorily,  yet  for  my  own  work  I  would 

rather  use  a  sharp  chisel  with  my  own  hand  and  my  own  mallet  than  any 
mechanical  device.  These  are  apt  to  get  out  of  order  and  must  be  at  some 
place  where  they  can  be  kept  in  order.  What  we  want  to  do  is  to  train  our 

own  hands  to  do  the  work  and  not  be  dependent  upon  any  mechanical  de- 

vice." This  statement  indicates  to  me  a  false  position  with  regard  to  this 
class  of  instruments  ought  not  to  go  uncorrected. 

With  all  due  respect  and  admiration  for  the  ability  of  Professor  Roberts,  I 
am  a  little  fearful  that  surgery  would  take  a  backward  step  if  all  its  mechanical 
devices  were  done  away  with.  I  heartily  agree  with  him  when  he  says  that 

"what  we  want  is  to  train  our  hands  to  do  the  work,"  and  I  would  strongly 
advocate  the  highest  possible  attainment  of  manual  skill  as  a  necessary  pre- 

requisite in  the  performance  of  all  surgical  operations;  but  when  he  adds  that 

we  should  "not  be  dependent  upon  any  mechanical  device,"  I  am  inclined  to 
take  issue  with  him  on  the  ground  that  his  statement  is  contradictory  from 

the  very  fact  that  he,  himself,  advocates  the  use  of  a  mechanical  device,  al- 
beit a  very  crude  one,  in  the  shape  of  a  mallet  and  chisel.  After  having  used 

a  dental  or  surgical  engine  for  eighteen  years  in  all  kinds  of  bone  operations, 
I  consider  this  engine  as  far  in  advance  of  chisel  and  mallet  in  bone  surgery  as 
the  Pullman  car  is  ahead  of  the  canal  boat  in  travelling. 

It  was  decided  during  the  operation  referred  to,  for  removal  of  the  gas- 
serian  ganglion,  and  after  a  series  of  carefully  conducted  experiments  upon 
the  cadaver,  that  the  danger  of  wounding  the  membranes  of  the  brain,  and 
even  the  brain  itself,  had  not  been  obviated  altogether.  This  insecurity  was 

partly  due  to  the  fact  that  brain-cases  vary  in  thickness,  and  even  the  indi- 
vidual skull  is  thicker  in  some  parts  than  in  others,  thus  making  it  impossible 

to  use  a  fixed  guard  when  working  from  the  outside  of  the  skull.  It  was  de- 
sired to  cut  entirely  through  the  bone  down  to  the  dura  mater  with  the  engine, 

thus  avoiding  the  use  of  the  mallet  and  chisel,  and  after  many  trials  with 
various  burs,  saws,  etc.,  the  following  arrangement  was  devised,  which  has 

completely  fulfilled  the  requirements,  as  many  brain-cases  have  since  been 
successfully  opened  with  it:  The  cutting  portion  of  the  instrument,  known 

as  Cryer's  Spiral  Osteotome  (Fig.  78,  i),  is  one-half  an  inch  in  length  and  one- 
eighth  of  an  inch  in  diameter  and  tapers  slightly  from  base  to  point.  It  is 

divided  by  three  spiral  grooves,  each  having  a  turn  of  120°  through  the  half 
inch  from  the  base  to  the  point  of  the  cutting  end,  the  arrangement  of  its 
three  blades  giving  it  the  appearance  of  a  twist  drill.  The  point  of  the 

osteotome,  when  in  use,  is  guarded  by  a  button-like  attachment,  connected 
with  the  nose  of  the  hand-piece  of  the  surgical  engine  by  means  of  a  shank 
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and  collar.  The  free  end  of  the  osteotome  is  doweled  into  a  seat  in  the 

guard,  in  which  it  revolves,  which  steadies  the  whole  arrangement  when  in 
use,  gives  an  added  rigidity  to  the  osteotome  shank  and  holds  the  cutting 
instrument  and  guard  in  permanent  relationship  to  each  other. 

The  principle  involved  in  the  instrument  described  is  simply  that  of  a  saw 
arranged  to  cut  in  a  line  with  the  axis  of  the  shaft  of  the  osteotome  and  not  at 
right  angles  to  it,  as  in  the  circular  saw.  Such  an  arrangement  allows 
cutting  in  any  direction  and  upon  curved  lines.  This  feature  is  especially 

valuable  in  resections  of  the  brain-case,  inasmuch  as  fenestra  of  any  desired 
shape  or  size  may  be  made  speedily. 

The  mode  of  opening  the  brain-case  by  means  of  the  spiral  osteotome  is  as 
follows:  After  division  of  the  soft  tissues  by  the  scalpel,  a  small  opening  is 

first  made  with  a  trephine  mounted  in  the  engine  hand-piece;  this  trephine 
has  a  diameter  of  five-sixteenths  of  an  inch  and  is  passed  completely  through 
both  tables  of  the  skull  and  the  button  of  bone  removed.  There  is  no  danger 
of  injuring  the  dura  with  the  trephine,  if  it  be  carefully  used  by  one  who  has 

had  a  little  training  with  the  instrument  upon  the  cadaver.  The  initial  open- 
ing thus  made  affords  a  means  of  entrance  for  the  osteotome.  A  small  right 

angular  probe  should  be  passed  into  the  opening  and  the  dura  loosened  from 
about  the  opening,  thus  allowing  the  guard  to  pass  in  between  bone  and 
membrane.  Then  the  spiral  osteotome,  with  its  protecting  guard,  is  inserted 
in  the  opening  and  the  section  made  along  the  lines  previously  determined, 
by  running  the  engine  at  high  speed  and  forcing  the  bit  laterally  in  the 

direction  desired.  The  button-like  guard  at  the  point  of  the  osteotome  ab- 
solutely prevents  injury  to  the  dura.  It  is  pressed  or  dissected  away  from 

its  attachment  in  the  lines  of  the  cut  as  the  instrument  progresses. 

The  description  which  Professor  Cryer  gives  of  the  surgical  engine  and 
its  uses  is  in  full  accord  with  my  own  experiences.  In  addition  to  the  uses 
mentioned  by  him,  it  is  of  inestimable  value  in  excising  tooth  roots,  removing 
osseous  tumors  from  the  bones  of  the  face,  opening  the  antrum  of  Highmore 

through  the  canine  fossa,  resecting  the  mandible,  drilling  bones  for  the  adjust- 
ment of  the  Lane  plate  and  wiring  operations  on  the  bones  anywhere. 

Exploratory  penetrations  in  the  diagnosis  of  osteomyelitis  may  be  made  with 

little  effort  to  the  operator  and  With  greater  exactness.  These  small  punc- 
tures may  be  made  without  large  and  extensive  incisions  and  frequently  with- 

out the  use  of  an  anesthetic. 

The  use  of  the  surgical  engine  is  not  widespread,  largely  because  it  requires 
considerable  experience  in  learning  to  control  and  manipulate  it.  By  reason 
of  the  want  of  experience,  I  have  found  that  many  surgeons,  feeling  a  lack 
of  confidence,  hesitate  to  use  the  surgical  engine.  Skill  in  its  use  may  be 
acquired  easily  by  practising  on  the  cadaver.  I  would  advise  surgeons  to 
perform  all  the  operations  there  first.  After  repeating  these  a  few  times, 
the  surgeon  will  become  greatly  attached  to  the  engine  and  unwilling  to 
dispense  with  it. 
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In  reply  to  a  communication  to  Prof.  Frazier  of  the  University  of  Pennsyl- 
vania, requesting  a  statement  as  to  his  experience  in  the  use  of  the  surgical 

engine  and  its  merits,  I  received  the  following  response : 

"I  have  been  using  the  surgical  engine  manufactured  by  the  S.  S.  White 
Dental  Manufacturing  Company  of  Philadelphia  for  the  past  ten  or  eleven 
years.  In  all  my  craniotomies,  in  which  the  reflection  of  an  osteoplastic  flap 
was  necessary,  I  have  used  this  engine  exclusively  and  have  found  it  absolutely 
reliable  and  altogether  indispensable.  In  addition  to  this  work  on  the  cranial 
cavity,  I  have  used  the  instrument  in  other  parts  of  the  skeleton  whenever  it 
was  necessary  to  employ  a  drill,  a  burr  or  a  circular  saw.  The  engine  is  simple 
in  its  construction;  has  more  power  than  the  engines  which  are  operated  with 
a  spiral  shaft.  While  the  initial  expense  is  rather  high,  there  are  few,  if  any, 
repairs  required  and  the  engine  should  bear  the  wear  and  tear  of  the  average 

clinic  for  at  least  ten  or  fifteen  years." 
Relative  to  the  spiral  osteotome  I  quote  Dr.  Frazier  as  follows: 

"In  1894  Cryer,  then  an  instructor  at  the  University  of  Pennsylvania, 
devised   an   instrument  which   he  called  the  spiral  osteotome.     This  was 

the    first    instrument  operated    by   a  hand  or   electric  motor   to   be  used 
in  the  performance  of  craniotomies 

(Fig.  79).  The  instrument  is  very 

simple  in  its  construction  and  is  pro- 
vided with  a  flange  which  protects 

the  dura.  Curiously  enough,  very 

little  was  known  of  Cryer's  instru- 
ment, outside  of  Philadelphia,  until 

1900,  and  about  this  time  Sudeck,  ap- 
parently without  any  knowledge  of  the  one  which  Cryer  and  others  had 

been  using  for  six  years,  devised  an  osteotome  which  is  identical  in  every 
particular.  Even  at  the  present  time  most  American  surgeons  familiar 

with  the  spiral  osteotome  refer  to  it  as  Sudeck's  instrument,  and  this  is  the 
name  invariably  given  the  instrument  in  foreign  literature.  In  my  clinic 
at  the  University  Hospital,  in  the  past  fifty  or  more  craniotomies,  I  have 

used  Cryer's  instrument  because  I  believe  it  to  possess  certain  features  which 
make  it  superior  to  any  other.  In  the  first  place  it  is  necessary  to  make 
but  one  opening  in  the  skull,  and  this  can  be  done  in  a  few  seconds  with  the 
small  trephine  or  burr,  instead  of  three  or  more  minutes  as  required  for  some 

of  the  other  methods,  notably  Toison's  and  Doyen's.  Secondly,  a  flap  can  be 
fashioned  of  any  dimensions,  with  straight  or  curved  margins  as  the  occa- 

sion demands.  Thirdly,  the  flap  can  be  cut  more  quickly  than  by  any  other 
method;  from  the  time  the  drill  is  introduced  until  the  flap  is  reflected  but  a 

minute  or  two  will  have  elapsed.  That  the  element  of  time  plays  no  un- 
important part  in  the  outcome  of  operations  upon  the  subjects  of  brain  tumors 

I  am  fully  convinced;  therefore, preference  should  be  given  to  the  instruments 

which  are  most  economical  as  to  time." 

Fig.   79. — Spiral  osteotome,  with  guard  at- 
tached to  hand  piece.     {S.  S.  W.  Co.) 



CHAPTER  XVI 

EXAMINATION  OF  THE  BLOOD  AS  AN  AID  IN  SURGICAL  DIAGNOSIS 

Introduction. — ^The  blood  is  more  and  more  becoming  of  greater  impor- 
tance in  helping  to  make  accurate  diagnoses  in  surgery  and  medicine.  Lab- 

oratory workers  are  developing  new  tests  almost  daily,  some  of  which 
have  proven  of  inestimable  value.  We  will  endeavor  in  this  chapter  to  dwell 
upon  those  methods  which  have  proven  of  some  service  to  the  surgeon  in 
making  a  differential  diagnosis.  One  should  make  it  a  practice  to  have  an 
examination  made  of  the  blood,  including  the  hemoglobin,  red  and  white  cells 

and  a  differential  count  of  the  leucocytes.  Most  of  the  well-regulated  hos- 
pitals, at  the  present  time,  make  it  one  of  the  regular  routine  examinations  of 

all  cases  admitted  on  the  surgical  service.  If  any  question  comes  up  relative 
to  the  coagulation  time  of  the  blood,  this  test  should  also  be  made.  From  the 
results  one  can  often  tell  the  physical  condition  of  the  patient  and  determine 
whether  operation  is  desirable  or  not.  The  ordinary  blood  examination 
requires  very  few  instruments,  but  does  require  some  experience  and  practice. 
It  is  not  difficult  to  become  accurate  in  the  technic.  It  is  necessary  to  have 

a  good  microscope,  hemoglobinometer,  a  hemocytometer,  glass  slides,  lancet 
and  various  staining  solutions.  In  reaching  a  conclusion,  after  making  the 
blood  examination,  one  should  take  into  consideration  the  physiological 

effect  produced  on  the  blood  by  different  factors.  Digestion,  exercise,  sweat- 
ing, diarrhea  and  nervous  conditions  all  have  their  effect  on  the  blood.  If  an 

examination  is  made  shortly  after  the  ingestion  of  a  heavy  meal,  there  is 
normally  a  leucocytosis  of  mild  degree.  In  pathological  conditions  one  has, 
therefore,  to  correlate  the  physiological  and  pathological  influences  at  work. 
It  is,  therefore,  best  to  eliminate  as  far  as  possible  any  physiological  effect. 
This  can  be  done  to  some  extent  by  making  the  blood  examination  at  a  time 
of  day  when  the  body  functions  interfere  the  least. 

Methods  of  Obtaining  Blood. — There  are  two  methods  commonly  used  in 
obtaining  blood  for  examination.  If  an  ordinary  blood  count  is  to  be  made, 
all  that  is  necessary  is  to  pierce  the  ear  with  a  lancet,  while  if  bacteriological  or 

serological  tests  are  to  be  made,  more  blood  is  needed  and  it  is  best  to  ob- 
tain it  from  one  of  the  veins.  The  vein  of  the  arm  is  the  site  usually  chosen. 

In  taking  blood  from  the  ear,  one  may  use  the  Hagedorn  needle  or  a  special 
lancet  enclosed  in  a  holder.  The  former  will  yield  just  as  good  results  as  any 
special  instrument  made.  The  ear  should  be  thoroughly  cleansed  with  soap 
and  water  and  afterwards  washed  with  alcohol  and  ether.  The  needle 

is  sterilized  with  95  per  cent,  phenol  and  alcohol.     The  needle  is  then  plunged 
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in  the  edge  of  the  ear  to  a  depth  of  about  one-sixteenth  of  an  inch.  If  this  is 
done  quickly,  no  discomfort  is  felt  by  the  patient.  The  first  drop  which  flows 
from  the  cut  should  be  wiped  away.  The  ear  should  not  be  squeezed  unduly 
in  order  to  force  the  blood  out,  as  this  changes  its  character  and  renders  the 

result  unreliable.  Before  making  the  puncture,  it  is  advisable  to  inquire  if 

the  patient  is  a  'bleeder.'  If  so,  great  caution  should  be  taken.  When 
more  than  a  few  drops  of  blood  are  necessary,  the  median  vein  in  the  arm  is 
selected  and  the  area  over  it  carefully  cleansed.  A  rubber  bandage  is  applied 
above  the  elbow  in  order  to  make  the  vein  stand  out  more  prominently.  A 
20  cc.Leur  syringe,  with  a  needle  of  20  gauge,  are  both  thoroughly  steril- 

ized. The  needle  is  inserted  into  the  vein  and  the  requisite  amount  of  blood 
withdrawn.  This  varies  from  2  to  20  cc.  depending  upon  the  work  it  is  de- 

sired to  do. 

Physical  Properties  of  Blood.— The  blood  is  normally  in  a  liquid  state  and 
is  composed  of  fluid  and  solid  por- 

tions. The  blood,  as  it  escapes  from 
the  body,  is  seen  as  a  thick,  tenacious, 
red  fluid  which  shortly  becomes  more 
or  less  solid.  If  allowed  to  stand  it 

separates  into  two  portions,  the 
serum  and  the  clot.  The  serum  is 

composed  essentially  of  various  pro- 
teids,  salts  and  carbohydrates,  the 

principal  proteids  being  serum  al- 
bumin, serum  globulin  and  fibrinogen. 

The  clot  is  composed  of  fibrin  and 
cellular  elements  which  are  the  red 

and  white  corpuscles  and  the  blood- 

plates.  The  blood  is  alkaline  in  re- 
action. The  alkalinity  may  vary  to  some  extent,  but  the  blood  never  be- 

comes acid.  Normally,  the  specific  gravity  averages  1.060,  but  it  may  vary 
between  1.055  ̂ ^'^  1.065, 

Technic  of  a  Blood  Examination. — 'Assuming  that  the  various  instruments 
needed  are  at  hand,  the  patient  comfortably  seated  or  reclined  and  the  ear 
properly  prepared,  one  proceeds  as  follows:  The  lobe  of  the  ear  is  grasped 
between  the  index  finger  and  thumb,  slighty  squeezed  and  pierced  on  the 
edge  by  the  lancet  or  needle.  The  first  drop  of  blood  is  washed  away  and  the 
second  one  used.  A  piece  of  filter  paper  from  the  Tallqvst  Hemoglobin 

Scala  is  applied  to  the  drop  of  blood  and  removed.  As  soon  as  the  blood  be- 
comes equally  distributed  on  the  paper,  it  is  compared  with  the  color  scale 

which  accompanies  the  outfit.  For  all  practical  purposes  this  reading  is 
accurate.  A  comparison  with  the  scale  should  be  made  by  indirect  daylight. 
If  one  should  desire  to  use  any  other  hemoglobinometer,  the  Dare  (Fig.  80) 
is  recommended.     The  Dare  blood  pipette  is  filled  from  the  drop  of  blood 

MUELLER  &  CO. 

Fig.  80. — Dare  hemoglobinometer. 
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and  the  comparison  immediately  made  before  the  blood  has  an  opportunity 
to  coagulate.  The  results  obtained  are  then  recorded  on  the  proper  chart. 
If  the  blood  droplet  which  formed  on  the  ear  during  the  time  of  taking  the 
hemoglobin  has  coagulated,  this  has  to  be  wiped  away  with  alcohol  and 
another  drop  allowed  to  flow  out.  The  white  blood  pipette  which  is  found  in 

Thoma-Zeiss  apparatus  (Fig.  81)  is  filled  to  the  point  marked  .5.  The  tip 
of  the  pipette  is  wiped  of  any  excess  blood  by  passing  it  over  a  towel  and  then 

plunged  into  the  diluting  fluid.  ̂   The  fluid  is  drawn  into  the  pipette  up  to 
the  mark  11.  It  is  then  thoroughly  shaken  up  and  laid  aside  to  be  counted. 
The  red  blood  pipette  is  filled  in  a  similar  manner.  Two  or  three  glass  slides, 
thoroughly  cleaned,  are  then  covered  with  blood  so  that  a  differential  blood 
count  may  be  made  or  the  blood  examined  unstained.  A  small  drop  of 
blood  is  placed  on  one  end  of  the  slide  and  the  short  edge  of  another  is  brought 
in  contact  with  it.     This  causes  the  drop  to  spread  across  the  entire  edge. 

Fig.  81. — Thoma-Zeiss  blood-counting  apparatus. 

The  edge  of  the  second  slide  is  then  pushed  forward,  thus  spreading  the  blood 
evenly  over  the  first  slide.  The  process  is  repeated  until  two  or  three  slides 
have  been  prepared.  This  completes  the  collection  of  the  blood.  The  ear 

is  then  thoroughly  wiped  and  the  puncture  allowed  to  close.  It  is  not  neces- 
sary to  put  any  dressings  over  the  puncture. 

Red  Corpuscles. — -The  red  corpuscles  should  be  counted  as  soon  as  pos- 
sible. A  portion  of  the  fluid  collected  in  the  red  blood  pipette  is  blown  out 

and  the  next  drop  placed  on  the  counting  chamber.     The  accompanying 

^Diluting  fluids.     Hayem's  solution  for  counting  the  red  cells  is  made  as  follows: 

0.5  gm. Bichloride  of  mercury 
Sodium  sulphate 
Sodium  chloride 
Distilled  water 

The  following  solution  may  be  used  in  diluting  the  white  cells: 

Glacial  acetic  acid 
Distilled  water 

S-o 

200.0    cc. 

0.3  gm. 
100. o    cc. 
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cover-slip  is  then  placed  over  it  in  such  a  manner  that  there  is  no  fluid  in  the 

outer  rim  and  Newton's  rings  are  seen.  The  counting  chamber  is  placed  on 
the  microscope  and,  if  the  blood  is  found  to  be  equally  distributed  by  using 
the  low  objective,  the  count  is  made  using  objective  No.  6.  If  the  cells  are 
found  to  be  unequally  distributed,  it  is  best  to  reject  it  and  make  a  fresh  one 

Different  authors  recommend  counting  units  of  four,  sixteen  or  twenty-five 
small  squares.  It  is  recommended  by  most  American  authors  to  use  the 

unit  of  twenty-five.  In  doing  this,  the  upper  row  of  the  unit  is  counted  from 
left  to  right,  dropping  one  row  and  counting  from  right  to  left,  dropping  to 

the  next,  counting  from  left  to  right  and  so  on.  When  one  becomes  experi- 
enced, four  to  eight  units  of  twenty-five  are  sufficient  to  count.  Otherwise, 

the  beginner  should  count  the  entire  sixteen.  If  four  units  are  counted,  the 
total  number  of  cells  is  ascertained  by  adding  the  number  obtained  in  the 
four  units  and  multiplying  by  8000.  If  eight  units  are  counted,  one  should 

multiply  by  4000.  Normally,  the  number  of  red  cells  found  in  a  cubic  milli- 
meter is  5,000,000  in  the  male  and  4,500,000  in  the  female.  The  red  blood 

cells  may  be  varied  by  many  factors.  An  increased  blood-pressure  at  some 
local  point  wHl  increase  the  count  at  that  place;  the  application  of  cold  or 
heat  will  lower  or  raise  it;  excessive  exercise  and  the  age  of  the  patient  play 
some  part.  Acute  cachexias,  due  to  infectious  diseases,  and  hemorrhage 
cause  a  decrease  in  the  number  of  red  cells.  After  counting  the  red  cells, 

the  fresh  preparation  may  be  examined  under  the  oil  immersion  and  their 

condition  ascertained.  Normally,  they  appear  as  thin,  flattened,  homo- 
geneous, biconcave  bodies  with  no  nuclei.  The  center  is  more  or  less  trans- 
parent. They  also  have  a  tendency  to  adhere  to  one  another  and  are  fre- 

quently seen  assuming  the  rouleaux  formation.  A  network  of  fibrin  is  found 
around  these  formations.  After  one  becomes  experienced,  it  is  possible  to 
roughly  estimate  the  amount  of  hemoglobin  contained  in  the  red  ceUs  by 
examining  this  fresh  specimen.  Any  blood  parasite  is  usually  seen  and  can 
be  differentiated  without  stains.  In  malaria,  the  fresh  specimens  assume  a 
brassy  color  and  the  parasite  is  frequently  found. 

Counting  the  White  Blood  Corpuscles. — ^The  pipette  in  which  the  white 
corpuscles  were  collected  is  thoroughly  shaken  and  a  portion  of  the  fluid 
allowed  to  escape.  Then  a  drop  is  placed  on  the  counting  chamber  and,  after 

Newton's  rings  appear,  is  placed  on  the  microscope.  The  low  power  objec- 
tive is  used  with  the  light  somewhat  subdued.  In  a  counting  chamber  with 

Turck  rulings,  at  each  of  the  four  corners  is  found  sixteen  large  squares.  The 

leucocytes  in  these  squares  should  be  counted.  It  is  best  to  start  count- 
ing in  the  upper  left-hand  corner  of  the  field,  setting  down  the  number  of 

leucocytes  found.  Then  the  lower  left-hand  corner,  the  lower  right-hand  and, 
finally,  the  upper  right-hand  corner  are  counted.  The  number  of  leucocytes 
found  in  each  corner  is  added  together  and  multiplied  by  fifty,  if  the  pipette 
was  filled  to  the  mark  .5.  This  gives  the  total  number  of  leucocytes  per 
cubic  millimeter.     If  it  is  desired  to  secure  greater  accuracy,  a  fresh  drop  may 
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Fig.  82. — Types  of  red  cells.  (Wright's  stain.  Zeiss  ocular  4.,  oil  immersion  objective.) 
I,  Normal  cell;  2,  3,  4,  normal  cells  as  seen  with  different  focus;  5,  so-called  '"pessary 
form;"  6,  7,  8,  polychromatophilic  cells;  9,  macrocyte;  10,  12,  13,  poikilocytes;  ii,poikilo- 
blast;  14,  15,  punctate  basophilia  in  red  cells;  16,  17,  normoblasts;  18,  normoblasts  with 
pycnotic  nucleus;  19,  punctated  normoblasts;  20,  23,  megaloblasts;  24,  gigantoblast. 

(From  Webster's  Diagnostic  Methods.) 
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be  placed  on  the  counting  chamber  and  the  same  process  followed.  By  add- 

ing the  results  of  the  two  counts  and  dividing  by  two,  one  obtains  the  aver- 
age. The  number  of  leucocytes  normally  present  varies  from  6  to  8000. 

It  now  becomes  necessary  to  stain  one  of  the  fresh  blood  specimens  in  order 

to  make  a  differential  count  of  the  forms  of  leucocytes  present.  In  the  stained 

specimen  the  red  cells  should  also  be  examined. 

Characteristics  of  Stained  Red  Cells. — -The  fresh  specimen  of  blood  may  be 
stained  by  any  of  the  blood  stains  recommended,  but  one  of  the  simplest  is 

the  Skelton  stain.  The  slide  is  placed  in  the  eosin  for  a  period  of  one  minute, 

removed  and  immediately  put  in  the  solution  of  methylene  blue  for  the  same 

length  of  time.  It  is  then  washed  in  plenty  of  tap  water  until  most  of  the  blue 

stain  has  been  removed.  After  drying,  a  drop  of  cedar  oil  is  placed  on  the 
slide  and  it  is  examined  under  the  oil  immersion  lense.  The  slides  should  be 

thoroughly  gone  over  and  everything  pathological  noted.  The  red  cells 

normally  appear  as  round  disks  with  pale  centers.  If  this  shape  does  not  re- 
main constant  throughout  the  slide,  one  should  think  of  poikilocytosis 

(Fig.  82).  In  this  condition,  the  red  cells  assume  various  shapes.  They 

have  short  off-shoots  which  make  them  appear  like  pears,  battledores  and 

lady-fingers.  There  is  also  considerable  difference  in  the  size  of  the  round 
disks,  some  being  very  small  indeed. 

Polychromasia  is  a  term  applied  to  red  corpuscles  having  a  brownish 

or  purplish  tint,  which  is  quite  in  contrast  to  the  pink  color  of  the  normal 

cells.  This  is  not  regarded  as  pathological.  Stippling  is  a  term  given  to  the 

red  cells  which  contain  small  blue  stained  granules.  These  are  scattered 

throughout.  The  stippled  cell  is  found  in  severe  anemia  and  in  blood 

poisoning.  Occasionally  one  finds  nucleated  red  cells,  some  of  which  are 

large  and  others  small;  the  former  are  frequently  mistaken  for  leucocytes. 

The  term  megaloblast  is  given  to  cells  which  are  nucleated  and  much  larger 

in  size  than  the  normal  cells.  The  term  normoblast  is  given  to  those 

of  normal  size,  while  microblast  is  the  term  applied  to  those  smaller  than  the 
normal  cell.  The  nucleus  takes  a  dark  blue  stain  and  the  intranuclear 

network  may  be  quite  distinct.  The  protoplasm  in  the  cells  takes  a  deeper 
stain  than  that  of  the  normal  red  cell. 

Differential  White  Count.— In  counting  the  white  cells,  one  should  be 
able  to  recognize  the  four  varieties  usually  met  with.  These  are  known 

as  the  polymorphonuclear  neutrophiles  or  polynuclear  leucocytes;  the  lympho- 
cytes, which  are  both  large  and  small;  the  eosinophiles;  and  mast  cells  or 

basophiles.  In  making  this  count  it  is  best  to  use  a  mechanical  stage 

so  that  it  is  possible  to  cover  a  slide  systematically.  One  should  start 

to  count  at  the  upper  left  hand  corner  of  the  smear,  being  careful  not  to  in- 

clude any  of  the  leucocytes  at  the  margins.  The  count  should  be  made  down- 
ward until  the  lower  portion  of  the  smear  is  reached;  the  slide  is  then  moved 

slightly  to  the  left  and  the  count  continued  upward.  It  is  best  to  place  on 

paper  small  marks  indicating  the  number  of  cells  counted  under  each  variety. 
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The  polymorphonuclear  neutrophiles  are  usually  about  twice  the  size  of  the 

ordinary  red  blood  cell.  They  have  a  nucleus  which  is  divided  into  three 

portions,  but  occasionally  assumes  a  sort  of  bicornate  appearance.  The 

whole  surface  is  stippled  with  small  bright  red  granules.  These  are  contained 

entirely  within  the  cell.  It  is  surrounded  by  a  more  or  less  well-defined 
membrane  which  takes  the  blue  stain.  Throughout  the  cells  a  fine  network 

is  seen.  Normally  these  cells  compose  about  50  to  70  per  cent,  of  all  the  leu- 
cocytes present.     In  infections,  they  may  run  as  high  as  90  per  cent. 

The  lymphocytes  are  mononuclear  and  vary  in  size,  the  smaller  ranging 

around  that  of  a  red  cell.  The  nucleus  usually  is  stained  deeply,  while  the 

protoplasm  is  lighter.  The  nucleus  occupies  nearly  the  whole  of  the  cell. 

In  the  large  variety,  the  nucleut  occupies  a  relatively  smaller  space,  but  at  the 

same  time  it  takes  up  over  half  of  the  cell.  Both  varieties  of  lymphocytes 

usually  make  up  from  25  to  35  per  cent,  of  the  leucocytes  in  the  blood. 

The  eosinophiles  closely  resemble  the  polymorphonuclear  neutrophiles. 

The  difference  lies  in  the  fact  that  the  pink  granules  are  very  much  larger 

The  outline  of  the  cell  may  be  somewhat  less  distinct.  It  is  impossible  to 

mistake  this  cell  for  any  other  because  of  the  brilliancy  and  the  size  of  the 

granules.  Normally,  one  finds  these  cells  in  the  proportion  of  one  to  two 

per  cent.  The  mast  cells  are  characterized  by  the  large,  deeply  blue  stained 

granules.  These  may  be  seem  more  or  less  throughout  the  whole  cell  or  con- 
fined to  the  periphery.  These  cells  are  very  rare  in  normal  blood,  not  more 

than  one-half  of  one  per  cent,  being  present.  Besides  the  leucocytes  and  red 

cells  found  in  the  stained  specimen,  blood-platelets  are  frequently  met  with. 
These  are  found  usually  grouped  and  stained  nearly  violet.  They  are  oval 

in  shape  and  about  one-third  the  size  of  a  red  corpuscle.  These  blood-plates 
occasionally  are  found  on  top  of  a  red  blood  cell  and  give  the  appearance  of  a 

malarial  parasite  or  nucleated  blood  cell.  One  should,  therefore,  take 

great  care  in  diagnosing  the  condition.  It  is  usually  sufficient  to  count  five 

hundred  white  cells  and  the  percentages  are  then  reckoned. 

CORRELATING  THE  RESULTS  OBTAINED  FROM  THE  HEMOGLOBIN,  RED  AND 
WHITE  CELL  COUNT 

Normally,  one  should  find  the  hemoglobin  registering  between  85  and  100 

per  cent,  on  the  Tallqvst  instrument.  The  red  blood  count  should  be  be- 
tween 4,500,000  and  5,000,000,  while  the  whites  should  number  6000  to  8000. 

It  is  customary  to  make  an  equation  out  of  the  per  cent,  of  hemoglobin  and  the 

number  of  red  cells.  In  this  way  it  is  possible  to  get  a  figure  which  is  known 

as  the  color  index.  If  the  hemoglobin  is  low,  it  means  that  there  is  anemia. 

Now  it  is  necessary  to  find  what  proportion  of  this  anemia  is  actual  and  what 

is  relative.  The  color  index  is  obtained  by  multiplying  the  first  two  figures 

of  the  number  of  red  cells  by  two  and  placing  it  in  the  denominator.  The 

per  cent,  of  hemoglobin  is  the  numerator  of  the  fraction.     For  example:  A 



EXAMINATION  OF  THE  BLOOD  27 1 

person  having  5,000,000  red  cells  and  100  per  cent,  hemoglobin,  has  a  color 
index  of  1.(100/100=1),  while  if  an  individual  has  4,000,000  red  cells  and 
60  per  cent,  hemoglobin,  he  would  have  a  color  index  of  .75(60/80=75). 

In  general,  it  may  be  stated  that  a  color  index  less  than  i  means  secondary- 
anemia  from  some  cause,  such  as  hemorrhage,  malignant  disease  or  any 
chronic  disease,  while  if  over  i,  pernicious  anemia  should  be  thought  of.  A 

hemoglobin  of  less  than  50  per  cent,  renders  the  patient  more  liable  to  fatal- 
ity if  operative  work  is  done.  Healing  is  slower,  coagulation  time  delayed  and 

post-operative  shock  more  liable  to  occur.  If  the  leucocytes  are  found  to  be 
increased,  the  differential  count  should  be  made.  It  is  only  by  taking  into 

consideration  this  count  that  one  can  arrive  at  any  correct  idea  of  the  im- 
portance  of   the  leucocytosis. 

Increase  of  Number  of  Leucocytes. — It  is  generally  conceded  that  a  leu- 
cocyte count  of  over  10,000  should  be  regarded  as  leucocytosis.  A  count 

close  to  this  number  is  not  necessarily  pathological,  because  of  the  fact  that 
physiological  processes,  such  as  a  heavy  meal  or  extended  exercise,  may 
cause  an  increase  of  over  2000  in  the  count.  One  must,  therefore,  make  a 
differential  count  in  order  to  determine  whether  the  condition  is  pathological 

or  not.  One  may,  however,  safely  say  that  a  count  of  13,000  or  more  is  patho- 
logical. A  pathological  leucocytosis  may  reach  as  high  as  100,000  per  cmm., 

but  is  usually  less  than  50,000.  A  single  count  is  of  some  value  in  making 
a  diagnosis,  but  several  counts  are  of  more  importance.  One  also  is  enabled 
to  determine  more  or  less  accurately  the  course  of  the  disease  by  continued 
white  counts.  A  count  which  progressively  increases  is  more  significant 
than  one  which  decreases.  The  former  tends  to  show  that  the  process  is 
spreading  and  becoming  more  grave,  while  a  decrease  indicates  that  the 

body  is  resisting  the  infection.  There  are  many  conditions  which  may  pro- 
duce an  increase  in  the  leucocytes.  These  may  be  classified  as  follows,  ac- 

cording to  Limbeck  (Jena,  1896): 
1.  Physiological  leucocytosis: 

a.  Leucocytosis  of  digestion. 
h.  Leucocytosis  of  pregnancy. 

c.  Leucocytosis  of  the  new-born. 
2.  Pathological  leucocytosis: 

a.  Inflammatory  leucocytosis. 
h.  Leucocytosis  associated  with  malignant  tumors. 

c.  Post-hemorrhagic  leucocytosis. 
d.  Agonal  or  antemortem  leucocytosis. 

3.  Leucocytosis  following  medicinal  and  therapeutic  measures. 
4.  Leucocytosis  from  other  causes. 

Physiological  Leucocytosis. — ^An  increase  in  the  leucocytes  is  usual  after 
the  ingestion  of  a  meal.  This  form  of  leucocytosis  is  the  one  most  commonly 
brought  into  consideration,  because  the  physician  is  frequently  unable  to 
obtain  the  blood  a  sufficient  length  of  time  after  the  meal.     A  rich  proteid 
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meal  may  increase  the  leucocyte  count  thirty  per  cent.  It  reaches  its 
height  three  to  four  hours  after  the  meal  in  those  who  have  normal  stomachs. 
The  count  taken  after  fasting  is  unusually  low.  It  is  generally  stated  that  the 
increase  rarely  exceeds  2500.  In  carcinoma  of  the  stomach,  it  is  rare  to  see 

a  digestive  leucocytosis.  It  is  quite  common  to  see  an  increase  in  the  leuco- 
cytes in  pregnancy.  It  may  reach  as  high  as  16,000.  The  exact  cause  of  this 

is  unknown,  but  it  is  thought  to  be  due  to  the  toxic  products  elaborated  by  the 
fetus.  The  increase  is  proportional  for  the  various  kinds  of  leucocytes,  with 
the  exception  of  the  eosinophiles.  As  soon  as  the  child  is  delivered,  the 
leucocytes  tend  to  decrease.  In  infancy  and  early  childhood,  leucocytosis  is 
the  rule.  After  birth,  a  count  often  20,000  is  seen.  The  lymphocytes  are 

markedly  increased  and  a  count  of  8  to  9000  is  not  uncommon.  This  gradu- 
ally adjusts  itself  and,  by  the  end  of  the  sixth  year,  the  differential  count  is 

practically  the  same  as  that  seen  in  an  adult. 

Pathological  Leucocytosis. — -Pathological  leucocytosis  is  due  to  a  great 
many  conditions.  Those  which  particularly  interest  the  oral  surgeon  are  the 

specific  and  non-specific  infections. 
1.  Specific  infections: 

Pneumonia. 

Meningitis. 
Scarlet  fever. 

Secondary  syphilis. 
Acute  rheumatism. 

Smallpox. 
Chicken  pox. 

Whooping  cough. 
Cholera. 

Plague. 
Relapsing  fever. 

Typhus  fever.  -    -       ̂     _ 
2.  Non-specific  infections,  due  to  pyogenic  organisms: 

Dento-alveolitis. 
Carbuncle. 

Cutaneous  erysipelas. 

Septicemia. 

Pyemia. 
Appendicitis.  . 
Cancrum  oris. 

Gangrene. 
Pleurisy. 
Peritonitis. 
All  forms  of  abscesses. 

It  is  in  these  conditions  that  the  leucocyte  count  becomes  very  important. 
A  count  of  over  15,000  and  less  than  20,000  may  be  considered  as  fairly  severe, 
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while  one  over  20,000  is  quite  severe.  If  we  are  positive  that  infection  is 

present  and  we  still  get  no  leucocytosis,  one  of  two  things  prevails — -the 
infecting  organism  may  be  very  mild  and  the  absorption  of  the  toxins  inhib- 

ited by  a  thick  wall  of  connective  tissue  and  leucocytes,  or  the  infection  is  very 

severe,  the  organisms  highly  virulent  and  the  body  powerless  to  resist  and  pro- 
tect itself.  In  determining  which  cause  is  the  leading  factor  in  these  cases, 

one  should  take  into  consideration  the  clinical  symptoms  and  base  his 

judgment  on  that.  It  frequently  happens  that  pus  may  be  present  without 

any  leucocytosis.  This  is  especially  seen  in  salpingitis.  The  infection  usu- 
ally runs  its  course,  the  pus  formed  becomes  sterile  and,  owing  to  the 

connective  tissue  capsule  in  which  it  is  enclosed,  it  is  rarely  absorbed.  The 

presence  or  absence  of  leucocytes  in  specific  infections  many  times  is  the 

deciding  point  in  making  the  diagnosis.  Also,  in  the  course  of  a  disease  such 

as  typhoid  fever,  in  which  there  is  a  leucopenia,  if  any  complication  arises  a 

leucocytosis  may  occur.  In  this  way  one  is  able  to  tell  if  pus  is  present  or 

not.  A  leucocytosis  due  to  the  pyogenic  bacteria  usually  shows  a  marked 

increase  in  the  polymorphonuclear  neutrophiles.  On  releasing  any  confined 

pus,  the  leucocyte  count  immediately  drops.  If  it  does  not,  this  indicates 

there  are  other  pockets  present  and  absorption  is  still  going  on.  Further,  if 

the  leucocytes  increase  after  the  primary  drop,  it  indicates  that  the  abscess 

is  not  being  properly  drained  or  another  one  is  developing. 

Cachectic  and  Post-hemorrhagic  Leucocytosis. — In  cases  of  malignancy, 
in  which  there  is  marked  cachexia,  rapid  metastasis  or  rapid  growth  in  the 

primary  lesion,  a  leucocytosis  is  usually  present.  There  may  be  an  increase 

in  the  polymorphonuclear  neutrophiles  closely  resembling  an  infection.  The 

significance  of  leucocytosis  in  these  conditions  is  not  of  great  clinical  impor- 
tance. In  the  cachexia  seen  in  the  later  stages  of  tubcrciilosis  and  syphilis, 

marked  leucocytosis  indicates  that  there  is  some  complicating  cause  producing 

it.  It  is  well  to  thoroughly  investigate  and  relieve  the  condition  if  possible. 

After  severe  hemorrhages,  leucocytosis  is  almost  immediately  seen.  It  is  well 

marked  and  is  due  to  the  flow  of  lymph  from  the  tissues  into  the  blood-vessels. 
In  internal  hemorrhages  the  presence  of  the  leucocytosis  often  aids  one  in 

determining  the  amount  of  blood  lost.  A  marked  increase  usually  indicates 

that  the  hemorrhage  has  been  sudden  and  severe. 

Ante-mortem  Leucocytosis. — -If  the  patient  passes  away  gradually,  there 
is  a  moderate  degree  of  leucocytosis.  The  type  of  cells  which  are  increased 

depends  somewhat  upon  the  previous  infection.  Occasionally,  blood  counts 

in  these  cases  may  enable  the  physician  to  give  a  prognosis. 

Leucocytosis  following  Medicinal  and  Therapeutic  Measures. — ^Many 
drugs  produce  a  leucocytosis.  It  is  rare,  however,  that  this  is  very  significant. 

Turpentine,  camphor,  quinin  and  some  of  the  tonics  are  the  usual  drugs 

producing  it.  Turpentine,  especially  if  applied  locally,  causes  an  increase  in 

the  number  of  leucocytes  to  the  part.  Frequently,  following  an  anesthetic 

(ether  or  chloroform)  there  is  an  increase  in  the  leucocytes.  This,  however, 
iS 
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lasts  only  a  short  time.  Hot  and  cold  baths  may  raise  the  count  as  high 
as  13,000,  but  it  is  only  transient  in  character.  The  same  may  be  said  of 
exercise. 

Leucoc)^osis  from  Other  Causes. — 'Various  toxemias  play  a  part  in 
causing  an  increase  in  the  leucocytes.  Acute  and  chronic  nephritis,  rickets, 

gout,  cirrhosis  of  the  liver  and  acute  gastro-intestinal  diseases  will  cause  an 
increase  in  the  leucocytes.  The  duration  of  this  depends  on  the  disease  and 

its  severity.  Conditions  which  cause  cyanosis,  either  general  or  local,  pro- 
duce a  secondary  leucocytosis;  likewise,  mental  shock,  as  well  as  physical 

shock,  causes  leucocytosis.  Many  other  conditions  produce  this;  among  them 
may  be  mentioned  the  injection  of  vaccines,  either  autogenous  or  stock,  and 
the  injection  of  some  foreign  materials,  such  as  peptone  or  gland  extracts. 

This  form  of  leucocytosis  is  as  yet  but  poorly  developed  and  the  clinical  sig- 
nificance not  thoroughly  understood.  It  is  to  be  hoped,  however,  that  in  the 

near  future,  as  our  knowledge  becomes  more  thorough,  we  shall  be  able  to 
correlate  the  blood  findings  with  the  progress  of  the  treatment  by  vaccines 
and    gland    extracts. 
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A  purulent  process  increases  the  percentage  of  polynuclear   cells  in  inflammatory 
leucocytosis. 

(Sondern's  Table  of  Diffei^ntial  Leucocyte  Counts.) 
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Lymphocytosis. — An  increase  in  the  lymphocytes  may  be  absolute  or 
relative.  In  the  former  the  total  count  is  above  normal,  while  in  the  latter 

the  total  count  is  practically  normal,  but  the  percentage  is  increased.  An 
absolute  lymphocytosis  is  seen  in  sarcoma,  especially  that  form  attended  by 
metastatic  growths  in  the  bone  marrow.  In  lymphatic  leucemia  there  is  also 

an  absolute  lymphocytosis.  As  the  term  implies,  the  lymphocyte  is  the  char- 
actertistic  cell  in  this  disease.  The  relative  lymphocytosis  is  seen  normally 
in  early  childhood  and  infancy  and  also  in  many  diseases,  such  as  rickets, 

marasmus,  whooping  cough  and  gastro-intestinal  disturbances.  In  later 
life  it  is  seen  in  pernicious  anemia,  chlorosis,  measles,  chronic  malaria, 

secondary  syphilis,  goiter,  broncho-pneumonia,  etc. 
Eosinophilia.— By  this  term  is  meant  an  increase  in  the  number  of  eosino- 

philes.  This  is  an  absolute  increase.  In  early  childhood,  very  little  signifi- 
cance can  be  attached  to  an  increase  in  the  eosinophiles.  Eosinophilia  is 

very  marked  in  trichinosis,  anchylostomiasis  and  ameba  coli.  It  is  also  seen 
to  a  less  degree  in  bronchial  asthma,  pulmonary  tuberculosis,  emphysema, 
sarcoma  involving  the  bone,  myelogenous  leucemia  and  many  other  diseases. 

Basophilia. — While  we  know  that  the  basophiles  increase  in  number,  the 
clinical  significance  is  as  yet  not  understood.  They  are  increased  in  many 

diseases  with  no  apparent  regularity.  Basophilia  may  be  present  in  one  pa- 
tient and  absent  in  another  when  both  are  suffering  from  the  same  disease. 

It  is  seen  constantly,  however,  in  myelogeneous  leucemia.  In  this  disease, 
they  may  reach  as  high  as  25,000. 

Leucopenia. — -The  term  leucopenia  is  applied  to  the  condition  in  which 
there  is  a  redaction  in  the  leucocytes.  Usually  the  total  number  is  reduced, 
but  occasionally  the  term  is  applied  to  a  reduction  in  any  one  group.  A  count 
below  5000  is  designated  as  leucopenia.  Leucopenia  is  present  in  starvation, 
extremes  of  temperature,  malnutrition,  morphinism,  alcoholism,  cocainism 
and  in  some  of  the  intoxications  due  to  heavy  taetals.  Among  the  specific 
fevers  in  which  there  is  an  actual  or  relative  leucopenia,  may  be  mentioned 
typhoid  fever,  measles,  malaria,  miliary  tuberculosis  and  tuberculosis  in  the 
brain,  lung,  pleura,  peritoneal  surfaces  and  bones.  In  splenic  and  pernicious 
anemia,  there  may  also  be  a  leucopenia.  The  eosinophUes  usually  disappear 
entirely  and  in  some  cases  there  is  a  relative  lymphocytosis.  Ergot,  tannic 
acid,  sulfonal  and  atropin  may  produce  a  leucopenia. 

Coagulation  of  the  Blood. — -It  is  essential  in  all  operative  work  that  the 
coagulation  time  of  the  blood  be  known.  Patients  in  whom  there  is  a  marked 

delay  in  the  coagulation  time  should  not  be  operated  on  until  this  is  over- 
come. There  is  great  danger  from  uncontrollable  hemorrhage  and  neglect 

to  note  this  condition  subjects  the  surgeon  and  patient's  friends  to  needless 
anxiety.  The  blood  normally  coagulates  in  from  two  to  eight  minutes  after 
it  is  drawn  from  the  vessel.  This  variation  depends  somewhat  on  whether 

the  blood  remains  in  contact  with  the  tissues  a  long  or  short  time,  the  receiv- 
ing vessel,  the  source  of  the  blood,  whether  it  is  forced  out  or  wells  out  and 
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the  time  of  day  it  is  taken.  Coagulation  is  more  prompt  in  the  early  hours 

of  the  day.  The  temperature  of  the  patient  also  plays  a  part.  There 

are  many  methods  used  to  test  coagulation,  one  of  the  simplest  of  which 

is  the  glass  slide  method.  In  this,  an  ordinary  glass  slide  is  thoroughly 
cleaned  and  one  or  two  drops  of  blood  collected  on  it.  Each  minute  a  small 

needle  is  passed  through  the  drop,  and  as  soon  as  a  piece  of  fibrin  collects  on 

the  needle,  the  .time  is  noted.  This  is  considered  the  coagulation  time.  Sev- 

eral other  methods  are  in  vogue,  among  which  may  be  mentioned  Wright's, 

Rodolf's  and  Boggs'.  Boggs'  method  is  perhaps  the  best.  The  reader  is 
referred  to  works  on  Blood  for  the  technic.  The  coagulation  time  is  delayed 

in  the  following  conditions:  hemophilia,  dropsy,  jaundice,  alcoholism,  cirrhosis 
of  the  liver  and  the  anemias. 

Parasites  of  the  Blood. — The  various  parasites  which  are  found  in  the 
blood  are  the  malarial  parasite,  trypanosomes,  filariasis  and  the  parasite  of 

relapsing  fever  (Figs.  83  to  85) .  Of  these  the  malarial  parasite,  which  is  a  form 

of  sporozoa,  is  the  one  most  commonly  seen  in  this  country.  They  are  found 

in  the  blood  just  before  a  chill.  The  simplest  method  for  examining  the 

blood  for  this  parasite  is  to  take  a  very  clean  glass  slide  and  spread  a  thin  film 

of  blood  upon  it.  After  allowing  it  to  dry  for  a  few  seconds,  oil  is  immediately 

placed  on  the  slide  and  the  specimen  examined.  The  cells  lie  flat  and  if  the 

film  is  thin,  they  are  separate.  The  characteristic  granules  are  then  easily 

made  out.  If  none  are  found  by  this  method,  it  is  best  to  stain  the  specimen 

with  the  Skelton  stain,  when  the  parasites  are  seen  as  blue  granules  in  the 

red  blood  cells.  There  are  three  types  of  malarial  parasites:  Tertian, 

quartan  and  aestivo-autumnal.  The  life  history  of  the  malarial  parasite 
cannot  be  taken  up  here.  The  reader  is  referred  to  works  on  this  subject. 

It  may  be  stated,  however,  that  the  tertain  parasite  requires  forty-eight 

hours  to  complete  its  cycle,  the  quartan  seventy-two  hours  and  the  sestivo- 

autumnal  twenty-four  to  forty-eight  hours. 
The  spirochete  of  relapsing  fever  can  be  seen  in  the  blood  by  using  the 

same  method  of  examination  as  recommended  for  the  malarial  parasite. 

These  spirochetes  are  known  as  the  spirilli  of  Obermeier.  They  are  about 

20  to  40  jjL  in  length  and  one  in  width.  They  are  easy  to  stain  with  chromatin 

and  methylene  blue.  They  appear  in  the  blood  only  during  the  febrile  period 

of  the  disease.  The  trypanosoma  Gambiense  is  the  organism  which  causes 

sleeping  sickness.  It  varies  in  size  from  20  to  25  jj,  in  length  and  from  2 

to  3  /i  in  breadth.  When  alive,  it  moves  slowly  and  when  dried  it  is  easily 

stained.  In  using  a  two-color  stain,  a  large  red  nucleus  is  seen  in  the 
middle  of  the  organism.  The  filaria  hominis  sanguinis,  of  which  there  are 

several  varieties,  is  found  in  the  blood  in  many  diseases.  The  filaria  noc- 
turna  is,  perhaps,  the  most  important  organism  of  the  group.  It  is  claimed 

that  certain  forms  of  chyluria,  elephantiasis  and  swelling  of  the  scrotum  are 

caused  by  this  organism.  Filaria  nocturna  varies  in  length  from  3  to  6  inches, 

is  slender  and  hairlike  and  is  found  in  the  lymphatics  and  surrounding  tissues. 
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Fig.  83. — The  tertian  parasite. 

1.  Normal  erythrocyte, 
2,  3,  4,  5.   Intracellular  hyaline  forms. 
6,  7.  Young  pigmented  intracellular  forms.  In  6  two  distinct  parasites  inhabit  the  ery- 

throcyte, the  larger  one  being  actively  ameboid,  as  evidenced  by  the  long  tentacular 
process  trailing  from  the  main  body  of  the  organism.  This  ameboid  tendency  is 
still  better  illustrated  in  7,  by  the  ribbon-like  design  formed  by  the  parasite.  Note 
the  delicacy  of  the  pigment  granules,  and  their  tendency  toward  peripheral  arrange- 

ment in  6,  7,  and  8. 
8.  Later  developmental  stage  of  7.     In  7,  8,  and  9  enlargement   and  pallor  of  the  infected 

erythrocyte  become  conspicuous. 
9.  Mature  intracellular  pigmented  parasite. 
10.  II,  12.   Segmenting  for>ns.     In  10  is  shown  the  early  stage  of  sporulation — the  develop- 

ment of  radial  striations  and  peripheral  indentations  coincidentally  with  the  swarm- 
ing of  the  pigment  toward  the  center  of  the  parasite.  The  completion  of  this  process 

is  illustrated  by  11  and  12. 
13.  Large  swollen  extracellular  form.      Note  the  coarse  fused  blocks  of  pigment.     (Com- 

pare size  with  that  of  normal  erythrocyte,  i.) 
14.  Flagellate  form. 
15.  Shrunken  and  fragmenting  extracellular  forms. 
I5.    Vacuolation  of  an  extracellular  form. 

Note. — The  original  water-color  drawings  were  made  from  fresh  blood   specimens,  a 
Leitz  ̂ 3-inch  oil-immersion  objective  and  4  ocular,  with  a  Zeiss  camera-lucida,  being  used. 

(E.  F,  FABER.yVc.) 

(From  Da  Costa's  "Clinical  Hematology.") 
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Fig.  84. — The  estivo-autumnal  parasite. 

1.  Normal  ervtkrocyie. 

2,  3.    Y'oung  hyaline  rutg-fortns. 
4,  5,  6.   Intracellular  hyaline  forms.     In  4  the  parasite  appears  as  an  irregularly  shaped  disc 

with  a  thitined-out  central  area.     In  s  and  6  its  ameboid  properties  are  obvious. 
7.  Young  pigmented  intracellular  form.     Note  the  extreme  delicacy  and  small  number  of 

the  pigment  granules.     (Compare  with  6,  Plate  VI,  and  with  3,  Plate  VII.) 
8,  9.   Later  developmental  stages  of  7. 
10,  II,  12.   Segmenting  forms. 
13,  14.    Crescentic  forms  at  early  stages  of  their  development. 

15,  i5,  17,  18,  19.  Crescentic  forms.   In  15  and  19  a  distinct  "  bib  "  of  the  erythrocyte  is  visible. 
Vacuolation  of  a  crescent  is  shown  in  18,  and  polar  arrangement  of  the  pigment  in  17. 

20.  Oval  form. 
21,  22.   Spherical  forms. 
23.  Flagellate  form. 
24.  Vacuolation  and  deformity  of  a  spherical  form. 
25.  Vacuolated  leucocvte  apparently  enclosing  a  dwarfed  and  sJirunken  crescent. 
z6.   Remains  of  a  shrunken  spherical  form. 

(E.  F.  Faber,/,?c.) 

(From  Da  Costa's  "Clinical  Hematology.") 
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Ftg.  85. — The  quartan  parasite. 

1     Normal  erythrocyte. 
2.  hitracellniar  hyaline  form. 
3.  Young  pigmented  intracellular  for-m.      Note  the  coarseness,  dark  color,  and  scantiness 

of  the  pigment  granules. 
4.  5i  6>  7-   Later  developmental  stages  of  s-     Note  the  peripheral  distribution  of  the  pigment 

in  all  tlie  parasites  from  3  to  S.     (Compare  size  and  color  of  the  erythrocytes  in  5,  6, 
and  7  with  7,  8,  and  9,  Plate  VI.) 

8.  Mature    intracellular  form.      Note  that    the   stroma  of   the   erythrocyte   is   no  longer 
demonstrable. 

9,  10,  II.   Segmenting  forms.     In  9  are  shown  the  characteristic  radiating  lines  of  pigment. 
(Compare  with  10,  11,  and  12,  Plate  VI,  and  with  10,  ir,  and  12,  Plate  VIII.) 

12.  Large  S7Vollen  extracellular  forni.     (Compare  with  13,  Plate  VI.) 

13.  Flagellate  fortn.     (Compare  with  14,  Plate  \'l.) lij..    Vacuolalion  of  an  extracellular  forin. 

(E.  F.  FABER,y>c.) 

(From  Da  Costa's  "Clinical  Hematology.'") 
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Only  the  embryos  live  in  the  blood  and  then  only  during  the  night.  In 

examining  the  blood,  therefore,  one  should  take  it  during  the  night  and  use  the 

low  power  with  no  stain.  The  embryo  is  surrounded  by  a  sheath,  its  body  is 

granular  and  transversely  striated.  Spirocheta  pallida  is  another  parasite 

found  in  the  blood,  but  as  this  has  been  taken  up  in  detail  in  another  portion 

of  the  book,  the  reader  is  referred  to  page  54. 

Bacteria  of  the  Blood. — It  becomes  necessary  in  many  cases  to  examine 
the  blood  for  the  presence  of  bacteria.  This  is  especially  needed  in  the  early 

diagnosis  of  typhoid  fever.  It  is  useful,  also,  to  obtain  a  culture  for  making  an 

autogenous  vaccine  in  cases  of  septicemia  or  pyemia.  Five  to  twenty  cc. 
of  blood  should  be  removed  from  the  median  basilic  vein.  The  same  technic 

is  used  in  this  procedure  as  mentioned  under  the  intravenous  injection 

of  normal  salt  solution  (page  151).  A  20  cc.  Luer  syringe  is  considered  the 
best  instrument  to  use.  Two  or  three  cc.  of  the  blood  are  added  to  about 

100  cc.  of  bouillon  and  a  like  amount  to  melted  agar.  If  the  pneumococcus 

or  the  gonococcus  is  suspected,  it  is  better  to  add  more  blood  to  the  media. 

Several  cultures  may  be  made,  using  increasing  amounts  of  blood.  The 

plates  and  bouillon  should  be  examined  within  twenty-four  hours  and,  if 
only  a  few  colonies  are  seen  on  the  plates,  contamination  should  be  thought 

of.  If  no  colonies  appear  or  there  is  no  growth  in  the  bouillon,  the  cultures 

should  be  replaced  in  the  incubator  and  examined  at  the  end  of  forty-eight 

and  seventy-two  hours.  If  colonies  are  found  deep  in  the  plate  and  there 
are  many  of  them,  it  is  safe  to  conclude  that  they  were  originally  present 

in  the  blood.  The  bacillus  typhosus,  bacillus  paratyphosus,  bacillus  Coli 

Communis,  pneumococcus,  gonococcus  and  streptococcus  are  the  bacteria 

usually  found.  The  B.  Coli  Communis  and  the  streptococcus  are  the  organ- 
isms found  in  infections  which  have  become  general  in  character,  while  the 

other  organisms  mentioned  are  seen  in  the  specific  diseases  of  typhoid  fever, 

pneumonia  and  paratyphoid  fever. 

The  Widal  Test. — The  Widal  test  is  one  used  in  the  diagnosis  of  typhoid 
fever.  The  blood  is  obtained  by  puncturing  the  ear  and  collecting  it  in  a 

small  capillary  tube.  The  blood  thus  collected  is  allowed  to  coagulate  and 

the  serum  separate.  The  serum  is  then  diluted,  using  one  drop  of  serum 

to  nineteen  drops  of  salt  solution.  One  drop  of  this  mixture  is  then  mixed 

with  one  drop  of  the  typhoid  culture  grown  in  bouillon.  After  thoroughly 

mixing,  a  portion  of  it  is  placed  on  a  small  glass  cover  slip  and  inverted  on  a 

hanging-drop  slide.  Observations  are  made  from  time  to  time,  using  the  oil 

immersion.  If  clumping  occurs  within  one  hour,  the  reaction  is  called  posi- 
tive. Another  method  to  secure  dilution  of  the  blood  serum  is  to  use  the 

ordinary  white  blood  pipette,  draw  the  blood  up  to  the  .5  point  and  dilute 
it  with  normal  salt  solution.  This  gives  a  dilution  of  one  to  twenty  and  a 

drop  of  this  mixture  is  then  used  with  a  drop  of  the  bouillon  culture.  For 

further  details  of  this  reaction,  the  reader  is  referred  to  works  on  diagnostic 
methods. 
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The  Wassermaim  Reaction. — The  Wassermann  reaction  was  first  brought 
to  the  attention  of  the  medical  profession  in  1906.  Since  that  time  many 

modifications  have  appeared.  It  is  impossible  in  a  short  paragraph  to  ade- 
quately discuss  the  technic  of  this  reaction  and  its  various  modifications.  In 

this  country,  Noguchi  has  been  prominent  in  bringing  the  value  of  the  reac- 
tion up  to  its  present  standard.  Very  few  men  doubt  but  that  the  reaction  is 

specific  for  syphilis.  It  is  particularly  valuable  as  a  control  to  determine  the 

efl&cacy  of  the  syphilitic  treatment.  It  requires  much  experience  and  care- 
ful preparation  of  the  material  and  agents  used  before  one  can  depend  upon 

his  results.  It  is,  therefore,  advisable  to  collect  some  blood  from  the  vein  and 
send  it  to  a  laboratory  man  who  is  thoroughly  experienced  in  performing  the 
test.  For  diagnostic  purposes,  the  Wassermann  reaction  is  invaluable.  A 
positive  result  indicates  syphilis  without  a  doubt,  while  a  negative  result 
does  not  necessarily  rule  out  the  disease.  For  further  discussion  of  this  test, 
the  reader  is  referred  to  works  on  the  subject. 



CHAPTER  XVII 

INFECTIONS  OF  ORAL  ORIGIN 

The  chapters  on  Empyema  of  the  Antrum,  Dento- alveolitis,  Stomatitis, 
etc.  have  dealt  with  infections  of  oral  origin  producing  general  symptoms. 
It  might  seem  unnecessary,  therefore,  to  include  in  this  book  a  special 
chapter  on  this  subject,  but  it  is  of  so  much  importance  that  I  consider  it 

justifiable. 

Introduction. — First  to  be  considered  among  the  causes  of  oral  infection  is 
caries  of  the  teeth.  In  the  early  stages  of  caries,  prior  to  the  exposure  of  the 

dental  pulp,  the  condition  would  not  seem  to  be  capable  of  causing  a  gen- 
eral infection.  However,  when  we  realize  that  particles  of  food  lodge  in  these 

carious  cavities  and  between  the  teeth,  there  fermenting  and,  in  many  in- 
stances, becoming  putrescent,  it  is  easily  understood  that  the  consequent 

formation  of  ptomaines  may,  by  direct  absorption  or  by  passing  into  the 
stomach,  cause  a  toxemia  of  serious  nature.  When  the  tooth  pulp  becomes 
exposed  and  dies,  there  is  an  abscess  formed  which  may  lead  to  extensive 
destruction  of  the  surrounding  parts,  which,  in  turn,  may  lead  to  general 
infection. 

The  conclusion  reached  by  the  most  careful  observers  has  shown  that  dis- 
eases of  the  teeth  are  primarily  the  cause  of  innumerable  maladies,  the  origin 

of  which  was  formerly  in  doubt.  The  impressions  made  by  oral  infections 
upon  the  nervous  system  may  produce  diseases  of  the  stomach,  liver,  heart 
and  necessarily,  therefore,  upon  all  the  organs  of  the  body. 

In  his  work  entitled  "Insomnia  and  Nerve  Strain,"  the  late  Dr.  Henry  S. 
Upson^  has  enumerated  the  following  diseases  due  to  dental  and  oral  maladies: 

Insomnia. 
Insomnia  with  arterial  disease. 
Melancholia. 
Neurasthenia. 

Hysteria  minor. 
Mania. 

Incipient  dementia  precox. 
Dementia  precox. 

Hypomania. 

He  further  states:  "Of  the  viscera  responsible  for  the  more  obscure  cases 
of  nervous  and  mental  derangement,  I  have  no  hesitation  in  designating  the 
teeth  as  the  most  important.     This  is  not  only  on  account  of  the  common, 

^  I  would  commend  the  work  of  Dr.  Upson  as  most  valuable,  as  he  entered  deeply 
into  the  subject. 

279 
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almost  universal,  occurrence  of  dental  diseases,  but  because  these  organs 

move,  during  the  period  of  their  development,  through  the  solid  framework 

of  the  jaw,  highly  innervated  and  clothed  by  a  membrane  sensitive  to 

impact  and  to  corrosive  toxins  (Fig.  86). 

The  two  most  important  lesions — impaction  and  abscess — are,  in 

some  cases  obvious  to  inspection,  but  frequently  they  can  only  be  dis- 
covered by  skiagraph.  Impactions  may  be  in  any  region  of  the  jaw 

(see  Impactions).     They  may  be  indicated,  with  some  probability,  by  a  gap 
where    the   missing    tooth    should 

(h  be,  but  such  a  gap  is  by  no  means 
conclusive.  An  extraction  may 

have  been  made  and  forgotten  or 
teeth  fail  to  develop,  leaving  a  gap 

or  a  temporary  tooth  persistent, 

sometimes  for  years.  Supernu- 
merary teeth  may  be  impacted. 

Many  other  lesions  are  potent 

in  causing  irritation.  Fillings 
which  encroach  on  the  soft  tissues 

or  bone  are  often  revealed  by  the 

skiagraphs  and  so  remedied.  I  am 

unable  as  yet  to  give  any  esti- 
mate of  the  importance  of  pulp 

nodules  (see  chapter  on  Neuralgia). 

It  is  only  possible  for  me  at  pres- 
ent to  make  the  broad  general 

statement  that  irritation  and  sep- 

tic poisoning  should  be  removed 

in  every  case  and  that  local  results 

of  dental  lesions  are  trifling  in 

comparison  with  their  profounder 

effect  on  general  health." 
From  the  many  cases  described 

by  Dr.  Upson,  I  quote  the  following : 

"The  patient  is  a  bright  boy  of 

sixteen,  the  son  of  an  unusually  in- 
telligent professional  man.  Until  a  year  before  he  was  seen  he  was  well,  of  a 

bright,  cheerful  disposition  and  a  general  favorite.  This  was  with  the  ex- 
ception, however,  of  very  moderate  nervousness  and  some  frontal  headache 

during  the  last  two  or  three  years.  During  the  last  year  his  disposition 

changed.  He  became  somewhat  morose  and  irritable  and  showed  less 

affection  for  his  family  and  friends  than  before.  He  was  increasingly  nervous 

and  restless  so  that  he  could  not  sit  or  read  long  and  only  had  four  or  five 

hours  of  sleep  during  the  night.     He  also  had  practically  constant  frontal 

Fig.  86. — Root  and  membrane  of  tooth. 
p,  p,  Pericementum;  ap,  apical  space;  a, 
artery;  al,  al,  alveolar  process;  /,  I,  dental 
ligament.     {BroomeU  and  Fischelis.) 
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headache  and  a  severe  feeling  of  oppression  in  the  occipital  region,  but  no 

neuralgic  or  dental  pains.  He  was  often  dizzy,  especially  when  he  bent  his 

head.  Being  athletic  and  strongly  built,  he  suffered  from  a  good  many  kicks 

and  blows  on  the  head  in  playing  football.  The  right  occipital  region  was 

somewhat  sore  to  pressure  and  on  pulling  the  hair. 

On  skiagraphic  examination,  all  four  of  the  molar  teeth  were  found  im- 
pacted. The  left  lower  third  molar  was  extracted  first  and  the  feeling  of 

pressure  at  the  back  of  the  neck  immediately  disappeared  and  from  that 

time  on  sleep  was  somewhat  better.  The  upper  third  molar  teeth  were  ex- 
tracted three  weeks  later,  and  on  the  night  following  their  extraction  he  slept 

soundly  for  ten  or  twelve  hours.  After  this  he  slept  well  every  night,  but 

within  a  few  weeks  became  restless  once  more  and  the  bad  feelings  returned 

to  his  head.  The  right  lower  third  molar  tooth  was  then  extracted  and  the 

head  pains  were  once  more  relieved.  Sleep  has  continued  good,  the  patient 

has  gained  in  weight  steadily,  has  had  a  good  appetite,  felt  quiet,  and  his 

family  have  noticed  a  marked  change  in  his  demeanor.  He  has  regained  his 

affectionate  bearing  toward  them. 

In  writing  of  him  recently,  his  father  said:  'We  notice  a  great  change  in 

John's  conduct  compared  with  that  previous  to  the  time  when  you  first  saw 
him.  This  became  more  noticeable  after  the  last  extraction.  He  has  been 

gentler,  more  tractable,  affectionate,  regular  in  his  habits  and  more  natural 

in  every  way.  I  think  that,  physically,  he  has  been  much  weaker  than  six 

months  ago.  I  suppose  the  nervous  shock  incident  to  the  operations  may 

account  for  that.  Though  less  nervous  and  excitable,  he  tires  with  the  least 

exertion  and  requires  a  great  amount  of  sleep.  His  appetite  has  increased 

every  day.  He  has  not  had  any  desire  for  tea,  coffee,  or  hot  drinks,  but  is  per- 

fectly satisfied  with  cold  water." 
With  regard  to  the  weakness  noted  in  this  case,  it  is  a  common  sequel  of 

the  removal  of  a  mechanical  stimulus.  The  restless  expenditure  of  energy  is 

replaced  by  languor,  and  the  exhausted  ganglion  cells  should  be  given  a  good 

many  months  of  repose  before  being  called  on  for  much  exertion. 

The  following  case,  communicated  to  me  by  a  colleague,  might  be  con- 

sidered hypomania,  but  corresponds  more  nearly  with  the  conception  of  a 

severe,  but  not  major,  attack  of  hysteria.  The  patient,  a  young  married 

woman  twenty-five  years  of  age,  rather  suddenly,  in  November,  1907,  devel- 
oped fearful  pain  in  her  head  with  attacks  of  hysterical  screaming.  She  began 

to  be  very  nervous  and  sleepless,  cried  easily  and  lost  weight  rapidly.  On 

the  thirtieth  of  December  an  impacted  lower  third  molar  tooth  was  removed. 

On  the  seventeenth  of  January,  1908,  she  was  better  in  other  ways,  but  the 

screaming  attacks  continued.  She  was  given  bromids  and  frequent  nourish- 
ment. Improvement  began  on  this  regimen  and,  at  about  this  time,  pain 

developed  in  an  upper  incisor  tooth.  An  abscess  was  d'scovered  and  the  tooth 
removed.  The  screaming  attacks  stopped  at  once  and  she  has  been  perfectly 
well  since. 
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The  excited  phase  of  the  manic-depressive  group  is  well  represented  by 
the  following  fairly  typical  case  of  acute  mania.  The  patient  was  a  physician, 

twenty-eight  years  of  age,  seen  a  week  after  the  maniacal  condition  was 
first  noticed.  He  had  overworked  for  the  last  year  or  two  and,  for  a  time,  had 

been  sleepless,  but  it  was  not  possible  to  ascertain  exactly  how  long.  Other- 
wise he  was  considered  well.  During  the  preceding  week,  however,  he  had 

acted  in  a  peculiar  way,  laughing  and  talking  foolishly,  but  insisting  that 
there  was  nothing  the  matter  with  him.  For  some  weeks  he  had  complained 

of  moderate  pain  in  one  of  his  teeth.  When  seen  he  was  rational,  but  incon- 
sistent and  foolish  in  his  talk  and  somewhat  incoherent.  By  skiagraph  the 

right  upper  first  cuspid  tooth  was  found  badly  impacted  and  was  drawn.  For 
a  week  or  ten  days  he  was  unmanageable,  but  then  began  to  quiet  down,  slept 

well  and  has  gone  on  to  a  progressive  recovery." 
Dr.  Frank  Billings  recently  declared  that  infections  arising  from  diseased 

teeth  were  recognized  in  the  form  of  rheumatism,  malnutrition,  gout  and 

disturbances  of  the  stomach  and  liver.  It  is  gratifying  that  men  of  interna- 
tional reputation  are  impressed  with  the  importance  of  dental  diseases  and 

their  influence  upon  the  system  generally. 

ORAL  INFECTIONS 

Bacteria  of  the  Mouth. — Bacteria  are  present  in  the  mouth  at  all 
times.  Even  a  few  hours  after  birth,  the  mouth  of  an  infant  contains  a  few 

bacteria  and,  as  soon  as  it  nurses,  the  flora  immediately  increases.  The 
staphylococcus,  streptococcus,  pneumococcus  and  micrococcus  catarrhalis  are 
usually  found  in  all  mouths.  The  number  may  vary  from  day  to  day  and  one 
may  be  absent  on  a  certain  day  and  present  on  the  following.  It  is  safe, 
however,  to  say  that  the  above  bacteria  are  practically  always  present  in  the 

mouths  of  young  children  and  adults.  These  micro-organisms  have  already 
been  described  under  the  head  of  Surgical  Bacteria,  and  the  reader  is  referred 
to  that  chapter.  The  rarer  forms  of  bacteria  found  in  the  mouth  are  the 
submicroscopic  parasites,  such  as  described  by  Flexner  as  the  causative 
factor  in  epidemic  poliomyelitis.  The  spirillum  and  bacillus  of  Vincent 
are  found  occasionally  in  mouths  where  there  is  no  apparent  lesion.  It 
is  claimed  by  some  that  this  organism  is  present  more  frequently  than  is 
supposed.  The  Oidium  albicans,  pseudodiphtheria,  streptothrix  and  the 
leptothrix  are  found  occasionally.  Any  of  the  organisms  mentioned  above 
may  be  obtained  from  salivary  calculus,  food  debris  and  the  fur  on  the  tongue. 
While  any  or  all  of  the  above  mentioned  bacteria  may  be  present  in  the  mouth, 
it  does  not  follow  necessarily  that  an  infection  takes  place;  in  fact,  it  happens 

more  frequently  that  the  patient  may  harbor  a  micro-organism  which  is 
extremely  virulent  for  another  individual  and  yet  does  not  affect  him. 

Immunization. — The  fact  that  one  patient  may  harbor  virulent  bacteria 
and  not  be  affected  is  explained  by  the  immunization  theory.     This  theory 
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has  been  discussed  briefly  in  the  chapter  on  Vaccines.  Another  factor 
which  has  to  do  with  this  immunization  is  injury  local  in  character. 
Bacteria  rarely  gain  a  foothold  on  intact  mucous  membrane.  It  has  been 
demonstrated  that  bacteria  are  harmful  one  day  while  later  they  produce  no 
bad  effects,  even  in  the  same  individual.  The  immunization  theory  explains 
this.  We  know  also  that  certain  people  lose  their  immunity  very  rapidly 
while  others  are  able  to  retain  it  indefinitely  in  spite  of  the  fact  that  all 

may  be  living  practically  the  same  life.  It  may  be  true  that  the  charac- 
teristics of  what  superficially  appears  to  be  the  same  organism  play  an 

important  part  in  this  phenomenon.  It  stands  to  reason  that  the  person 
with  an  unclean  mouth  is  more  susceptible  to  infection  than  one  who  has  kept 

his  mouth  in  perfect  condition.  Caries  of  the  teeth,  salivary  calculus  and  con- 
gested gums  are  fine  breeding  ground  for  bacteria.  The  tissue  is  thus  ren- 

dered less  able  to  protect  itself  against  bacterial  invasion  and  disease  results. 

The  effects  may  be  either  local  or  general.  In  children,  the  membranes  sur- 
rounding such  diseased  places  are  rendered  less  resistant.  Flexner  says: 

"The  period  of  childhood  is  especially  characterized  by  a  class  of  infections 
that  depends  upon  imperfections  in  the  anatomical  barriers  that  are  far  more 
adequate  in  adult  life.  Many  of  the  diseases  that  we  associate  with  childhood 

— measles,  scarlet  fever,  diphtheria,  epidemic  meningitis  and  poliomyelitis — 
utilize  the  mucous  membranes  of  the  nose  and  throat  to  gain  a  foothold  in 
the  body  because  they  are  notably  vulnerable.  Their  crypts  and  depressions 

afford  a  lodging-place  in  which  multiplication  of  the  parasites  can  be  effected 
and  the  breaks  in  the  epithelial  covering  constitute  the  first  breach  in  the 

external  defense  which  the  parasites  seek  to  and  successfully  do  enlarge." 
Thus  it  can  be  gathered  from  the  above  that  it  is  more  than  essential  to  keep 

the  mouth  of  a  child  in  perfect  condition.  Too  man}^  people  overlook  this 
fact  and,  as  a  result,  their  children  suffer  from  all  the  diseases  so  common  in 
childhood.  There  is  no  reasonable  ground  for  a  mother  stating  that  her 

child  "may  as  well  have  one  of  the  infectious  diseases  now  as  any  time."  A 
child  need  not  have  all  the  diseases  of  childhood,  nor  should  it,  provided  it  is 
protected  properly  by  having  its  mouth  and  general  condition  kept  in  good 
shape.  Barring  severe  epidemics,  a  child  should  be  brought  up  without  the 
string  of  severe  debilitating  diseases  now  so  frequent.  I  realize  that  it  is  not 

easy  to  teach  the  above  facts  to  some  of  our  most  intelligent  parents.  How- 
ever, we  should  keep  persistently  at  it  and  it  will  be  surprising  how  soon  good 

results  will  follow. 

Normal  Secretions  of  the  Mouth. — Normal  saliva  is  sterile,  but  as  soon  as 
it  reaches  the  mouth  it  becomes  contaminated  with  the  micro-organisms 
already  present.  Bacteria  are  rarely  found  beyond  the  orifices  of  the  salivary 

duct,  except  when  the  ducts  or  glands  are  diseased.  The  saliva  itself  pos- 
sesses no  germicidal  qualities,  and  the  only  protection  afforded  the  mouth  by 

it  is  purely  mechanical.  In  disease  the  bacteria  are  washed  away  by  an 
increased  flow  of  saliva,  but  in  acute  processes  this  is  insufficient  to  control 
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the  situation.  A  decrease  in  the  flow  of  saliva  favors  the  growth  of  bacteria. 

Any  injury  to  the  salivary  glands  or  their  ducts  may  so  change  the  secretions 

as  to  favor  the  growth  of  bacteria.  This  question  has  been  discussed  in  the 

chapter  on  Salivary  Glands. 

Channels  of  Infection. — Considering  the  number  of  infections  resulting 
from  lesions  of  the  oral  cavity,  it  is  somewhat  difficult  to  state  definitely  what 

particular  portion  of  the  mouth  is  the  most  frequent  channel  of  infection. 

From  the  dentist's  view-point,  diseases  of  the  teeth  would  be  considered  most 
frequent,  while  the  physician  would  count  the  tonsils  or  other  lymphoid  tissue 

the  chief  avenue  of  infection.     It  is  safe,  perhaps,  to  state  that  the  tonsils, 

Fig.  87.— General  hypertrophy  of  the  gums  due  primarily  to  depoiits  of  salivary  calculus. 

adenoids  and  diseased  teeth  are  the  most  frequent  channels  of  infection,  aside 

from  local  injuries. 

Local  Effects. — The  eft"ects  produced  by  infection  of  the  oral  cavity  are 
either  local  or  general.  A  further  subdivision  may  be  made  by  classifying 

the  infection  as  specific  or  non-specific.  The  local  effects  will  be  touched  upon 

briefly  here,  but  for  further  details  the  reader  is  referred  to  the  various  chap- 
ters on  the  subject.  When  the  infection  is  mild,  the  mucous  membrane  of 

the  mouth,  especially  that  covering  the  tongue  and  pharynx,  becomes  red- 

dened and  slightly  painful.     If  this  condition  continues,  the  salivary  secre- 
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tion  is  diminished  somewhat,  thus  allowing  the  tongue  to  become  markedly 

coated  and  the  mouth  to  have  a  bad  taste.  The  tonsils  may  enlarge  and 

protrude  into  the  pharynx.  A  follicular  tonsillitis  may  develop,  especially  if 

the  patient  has  not  taken  care  of  himself  properly. 

As  a  result  of  infection  in  or  around  the  teeth,  the  gums  may  become 

hypertrophied  or  atrophied.  The  irritation  of  the  collection  of  bacteria 

between  the  teeth  and  gums  causes  an  inflammatory  hypertrophy  of  the 

gingiva.  If  the  dental  disease  is  widespread,  there  may  be  a  general  hyper- 
trophy of  the  gums.     One  must  not  forget  that  the  gums  may  be  enlarged 

Fig.  88. — Atrophy  of  the  gums  due  to  infections  around  the  teeth. 

as  the  result  of  general  diseases,  such  as  scurvy,  leukemia,  mercurial  and 

lead  poisoning  (see  p.  291).  Atrophy  or  hypertrophy  of  the  gingiva  is 

frequently  present  in  dento-alveolitis.  The  gums  may  shrink  from  around 

the  necks  of  the  teeth,  thus  exposing  the  root.  The  atrophy  may  also  be  the 

result  of  senile  changes.  Hypertrophy  may  occur,  the  gums  nearly  cover- 
ing the  teeth  (Figs.  87  to  89). 

The  salivary  glands  may  become  involved  as  a  result  of  mouth  sepsis. 

For  the  details  of  this  condition,  see  chapter  on  Salivary  Glands. 

In  the  chapter  on  Trigeminal  Neuralgia,  mention  is  made  of  the  fact  that 

many  cases  were  caused  by  bacteria  affecting  the  mouth,  especially  in  carious 
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teeth.  Dr.  Henry  Upson  has  worked  out  this  subject  and  reports  many  inter- 
esting conditions.  The  fifth  nerve  is  not  the  only  one  involved  in  oral  sepsis. 

There  is  no  doubt  in  my  mind  but  that  this  condition  produces  many  cases  of 

"nervous  breakdown."  The  effect  on  trophic  nerves  is  not  thoroughly  worked 
out,  but  some  have  suggested  that  the  nutrition  of  the  parts  supplied  by 
trophic  nerves  is  seriously  interfered  with  as  a  result  of  the  toxic  action  of 
sepsis  in  the  mouth. 

Caries  of  the  teeth,  dento-alveolitis  and  the  diseases  of  bone  resulting 
from  oral  sepsis  will  be  discussed  later  and  the  reader  is  referred  to  those 
subjects. 

General  Effects. — It  has  only  been  within  the  last  few  years  that  the  med- 

ical profession's  attention  has  been  called  to  the  systemic  effect  produced  by 
oral  sepsis.  The  dental  profession  has  realized  this  and  has  endeavored  to 
emphasize  it  for  a  great  many  years.     Of  late,  volumes  have  been  written  by 

.   Fig.  89. — Plaster  cast  showing  extensive  hypertrophy  of  the  gums. 

medical  men  and  almost  every  conceivable  form  of  ache,  pain  and  deformity 
has  been  laid  at  the  door  of  the  teeth  and  surrounding  parts.  I  am  inclined  to 
believe  that  we  are  reaching  the  stage  in  the  furore  over  the  effect  of  depraved 
oral  conditions  upon  the  general  system  where  we  should  take  count  and 
eliminate  much  of  the  unessential  conjecture  and  many  of  the  unproven 
facts.  In  other  words,  we  are  accusing  the  oral  conditions  of  causing  nearly 
everything  which  is  unexplainable  by  any  other  method.  While  it  is  true 

that  ailments,  such  as  indefinite  joint  troubles,  gastro-enteritis  and  many 
derangements  in  the  functions  of  such  organs  as  the  liver,  kidneys  and,  pos- 

sibly, the  spleen,  together  with  the  nervous  system,  may  be  explained  as  due 

to  oral  sepsis,  we  must  not  become  over-enthusiastic  and  blame  the  mouth 
conditions  too  often. 

Oral  sepsis  may  produce  a  systemic  effect  either  by  the  direct  absorption 
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of  the  toxic  products  formed  in  the  mouth  or  by  the  ingestion  of  pus.  Doctor 
Rhein/  in  an  excellent  article  on  mouth  infections,  has  this  to  say  about  the 

effect  of  ingested  pus:  "The  effect  upon  the  rest  of  the  body  of  the  constant 
swallowing  of  purulent  matter  has  been  the  subject  of  much  argument. 

Many  physicians  have  accustomed  themselves  to  the  habit  of  calmly  dis- 
missing this  subject  and  assuring  their  patients  that  all  bacteria  and  pus  are 

destroyed  in  the  stomach  by  the  gastric  secretions.  Miller's  experiments, 
published  over  22  years  ago,  have  been  corroborated  in  every  scientilic 
laboratory  which  has  taken  up  the  study.  He  showed  clearly  that  mouth 
bacteria  are  carried  into  the  stomach  and  thence  into  the  intestines.  Grant- 

ing that  certain  forms  of  bacteria  are  destroyed  in  normal  quantities  of  gastric 

*  secretions,  the  fact  remains  that  the  stomach  is  devoid  of  acid  peptic  secre- 
tions during  a  large  part  of  the  time.  Digestive  action  is  stimulated  by  taking 

food.  The  mere  swallowing  of  saliva  in  water  does  not  sufl&ce  to  cause  a  true 
digestion.  At  the  commencement  of  a  meal  there  is  scarcely  any  acid  in  the 
stomach  and  only  two  or  three  hours  later  is  the  maximum  amount  of  acid 
found.  Science  has  today  practically  eliminated  the  idea  that  the  gastric 
juice  is  a  barrier  to  the  passage  of  bacteria  and  pus  from  the  stomach  into 
the  intestines.  Recognizing  the  fact  that  every  one  is  constantly  swallowing 
bacteria,  the  question  arises  as  to  the  outcome.  Another  phase  of  immunity 
must  answer  this  query.  Undoubtedly  most  of  the  swallowed  bacteria  are 
destroyed,  not  by  the  digestive  secretions  of  the  stomach  and  intestines,  but  by 
competition  with  the  normal  intestinal  bacterial  flora  which  has,  so  to  speak, 

pre-empted  the  ground  where  nutriment  is,  after  all,  limited  in  quantity. 
When,  however,  instead  of  merely  swallowing  the  ordinary  bacteria 

mixed  with  the  food,  the  individual  is  constantly  swallowing  certain  amounts 
of  pus,  an  entirely  different  problem  presents  itself.  The  nature,  virility 

and  number  of  the  micro-organisms  must  have  a  strong  influence  as  to  their 
ability  to  overcome  the  surface  immunity  of  the  digestive  tract.  All  forms 
of  diseases  of  the  stomach  and  intestines  are  possible.  By  means  of  their 
development  in  the  digestive  tract,  such  bacteria  are  very  easily  absorbed  in 
the  circulation  and  pass  into  the  lymph  spaces.  After  this  fortress  of  the 
body  has  succumbed,  the  bacteria,  with  their  poisonous  results,  appear  to  be 

irresistibly  drawn  to  the  most  vulnerable  of  the  vital  organs.  Medical  litera- 
ture is  replete  with  citations  of  almost  every  form  of  disease  due  to  pyogenic 

bacteria  which  are  traced  to  this  one  source.  Hunter  gives  the  following  very 
lucid  classification  of  possible  results: 

I.  Local  affections,  such  as  stomatitis,  periosteitis,  sinus  infections, 
inflammation  and  infection  of  the  tonsils  and  the  pharynx.  Besides  these 
diseases,  we  meet  with  many  cases  of  diseases  of  the  middle  ear  and  different 
portions  of  the  eye  and  a  host  of  diseases  of  the  skin  often  very  remote  from 
the  mouth.  Among  these  may  be  mentioned  acne,  alopecia  areata,  eczema, 
erythema,  herpes,  edema,  seborrhea,  erysipelas  and  others. 

^  Dental  Cosmos,  191 2. 
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2.  Glandular  affections,  especially  about  the  neck. 

3.  Gastric  and  intestinal  affections,  such  as  septic  gastritis,  septic  enteri- 
tis, colitis  and  proctitis,  appendicitis,  cholecystitis  and  septic  inflammation 

complicating  typhoid  ulceration. 

4.  Hematogenous  infections,  causing  pleurisies,  empyemata,  nephritis, 

pyelitis  and  perinephric  abscesses,  cholecystitis  (and  among  surgical  affec- 
tions most  notably  osteomyelitis)  and  ulcerative  endocarditis,  various  toxic 

effects  on  the  blood,  nervous  system  and  kidneys  connected  with  sepsis. 

The  poisons  act  sometimes  more  on  one  particular  tissue;  for  example 

blood  (causing  septicemia,  pyemia,  anemia) ;  or  the  nervous  system  (produc- 
ing severe  mental  and  degenerative  effects).  Sometimes  the  toxins  may  act 

more  on  the  organs  of  excretion ;  for  example  the  kidney  (producing  nephritis) ; 

sometimes  on  the  skin  (producing  rashes) ;  sometimes  on  joints  (producing  so- 

called  rheumatic  swelling)." 
There  is  not  much  that  I  can  add  to  the  terse  classification  of  Hunter. 

He  has  covered  the  ground  very  well.  For  the  clinical  signs  and  symptoms 

of  the  various  diseases  mentioned  by  him,  the  reader  must  refer  to  a  text  on 

general  medicine. 

Bunting,^  in  an  article  entitled  "  Effects  of  Depraved  Oral  Conditions  upon 

Nutrition,"  has  this  to  say  about  children:  "In  addition  to  their  effect  upon 
the  food  and  oxygenation  of  the  cells,  the  depraved  oral  conditions  may  also 

affect  those  other  indispensable  life  conditions,  namely,  proper  physical  con- 
dition, proper  waste  removal  and  proper  innervation.  We  know  full  well 

that  among  the  vast  army  of  children  with  uncared-for  and  diseased  mouths, 
there  is  in  all  of  them  an  incredible  amount  of  infection  and  fermentation. 

Much  of  this  infection  exists  in  the  cavities  of  the  teeth  and  about  them, 

whereby  all  foods  that  are  eaten  are  contaminated  with  infectious  material. 

It  is  possible  that  in  children,  especially,  the  infections  which  are  passed  down 

the  digestive  tract  are  killed  by  the  high  hydrochloric  acid  content  of  the 

stomach.  Regarding  this  there  is  some  question,  as  it  is  found  that  in  indi- 
viduals having  highly  infected  mouths,  the  intestinal  infections  are  also  above 

normal.  This  fact  is  being  made  use  of  in  The  National  Jewish  Hospital  for 

Tuberculosis  in  Denver,  where  the  unfailing  rule  has  been  established  to  in- 
sist that  the  mouths  of  patients  be  put  in  perfect  condition  before  beginning 

specific  treatment,  and  it  is  claimed  that  this  practice  has  been  of  great  bene- 
fit in  the  treatment  of  tuberculosis. 

As  Doctor  Evans,  formerly  Chicago's  Health  Commissioner,  said,  in 

speaking  of  these  conditions  in  school  children:  "The  major  harm  that  is 
being  done  is  in  those  children  who  have  decayed  teeth,  these  decayed  teeth 

being  harborers  of  bacteria  that  slowly  poison  and,  as  the  result  of  that  slow 

poisoning,  there  is,  in  many  instances,  enlargement  of  the  neighboring  glands, 

and  those  glands  stand  as  vicarious  sacrifices  protecting  the  remainder  of  the 

body  from  the  invading  poisons.     Absorption  is  taking  place  from  these  in- 
^  Dental  Cosmos,  1913. 
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fcclcd  aicas,  ami  llic  iiillvioiu-o  of  thai  al)sc)rpU()ii  is  fell,  iu)(  only  u\  the  neigh- 
boring glands,  bul  also  in  Ihis  group  of  physical  conditions  anemia — the 

relation  of  which  is  dillicult  to  understand.' 
Doctor  Ebersolc  of  Cleveland  experimented  with  L\venty-se\en  children. 

The  oral  cavities  of  these  children  were  cleaned  thoroughly  ;ind  ])ut  in  as  near 

nornuil  condition  as  possible.  The  results  obtaini"d  whtc  really  remarkable. 

Bunting  says  "Many  of  those  young  ]ieoi>le  luue  been  changed  from  street 
waifs,  irresjionsible  and  evt-n  criminal  in  tluMr  appearance,  to  entirely  new 
individuals,  fast  becoming  self-reliant  and  self-respecting  American  citizens. 
This  is  evidence  which  cannot  be  controxerled.  Feehng  secure,  as  we  do, 

in  the  tenability  of  our  claims  and  in  llu'  ciMtainly  of  the  fact  that,  by  reason 
of  neglected  oral  conditions,  tJiildrcn  by  the  hundreds  and  thousands  are 

suffering  nutritional  dislurbaiues  wliicli  iirc  ]>revenling  them  from  attaining 

their  full  normal  growth  aiul  (K;\'elopnu'nt,  K-t  us  do  all  that  lies  in  our  powiu" 
to  relieve  the  conditions  that  are  under  control. "' 

Dr.Noduii'  of  New  York  City  in  his  article  "Stope  of  the  Mouth  Hygiene 

Movement,"  [)ul)lished  in  the  Dental  brief  for  July,  191^^,  said:  "  When  Dr. 
Keyes  can  cut  down  the  nund)er  of  infectious  diseases  59  per  cent,  in  the  iirst 

six  months  of  his  dental  service  in  an  institution  in  lioston  having  325  children, 

and  eliminate^  infectious  diseases  abnosi  entirelv  tin-  second  year,  our  hopes 
are  made  of  more  substantial  stuff  than  dreams." 

I  could  continue  to  ((note  from  the  mass  of  literature  at  my  connnand,  but 

it  seems  to  me  that  the  o])inions  expressed  above  a«le([ua,tely  cover  the  situa- 
tion and  leave  lit  lie  to  add. 

Specific  Effects.  l\ega.rding  the  specific  disi-ases  that  gain  cut ranct' into 

the  general  system  through  the  oral  caA'ity,  rlu'umatism,  scarlet  fever  and 
pulmonary  tuberculosis  are,  i)erha,ps,  the  most  connnon  and  best  known. 

In  the  former  it  is  an  almost  invariable  rule  that  the  patient  llrst  complains 

of  a  sore  throat.  It  has  been  claimed,  and  I  belie\-e  justly,  that  the  tonsils 
are  the  most  common  avenue  of  infection  in  these  coiulitions.  Infantile 

paralysis,  epidemic  cerebral  meningitis,  mum^is  and,  in  fact,  nuvny  other 

diseases  which  are  more  or  less  general  in  their  elTccts,  luuloubledly  arise 

through  the  oral  cavity.  It  is  a  noticeable  feature  that  the  majority  of  these 

patients  have  i)oorly  ke])t  mouths.  Does  it  seem  impossible  that  these  in- 
fections would  never  take  place  provided  the  oral  cavity  were  kept  normal? 

It  seems  so  to  me,  i'xce|)t  in  times  of  severe  epidemics. 

Prophylaxis. — Prophylaxis  should  connnence  with  the  nursing  infant  and 

should  never  be  relaxed.  The  epitluTial  surface  of  an  infant's  mouth  should 
never  be  handled  roughly,  as  infection  may  take  [)lace  readily  through  the 

denuded  membrane.  The  mouth  may  be  Hushed  with  water,  but  it  is  more 

'essential  to  keep  the  breast  or  rubber  nipjiles  thoroughly  clea.n.  If  these 
details  are  followed  carefully,  it  is  noticeable  that  gastro-intestinai  disturbance 
is  practically  absent.  During  dentition  it  is  essential  to  keep  the  teeth  clean 

and,  if  caries  should  develop,  a  dentist  should  be  consulted  and  the  cavity 
19 
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properly  sterilized  and  filled.  'J'he  child  should  be  taught  to  brush  the  teeth 
morning  and  night  and  to  use  floss  silk  to  remove  food  debris  between  them. 

It  is  essential  that  the  child  be  taught  to  breathe  through  the  nose,  as  bacteria 

and  dust  particles  can  be  handled  better  there.  Anything  which  interferes 

with  nasal  breathing  should  be  corrected. 

In  an  adult  the  condition  of  the  mouth  should  be  as  rigidly  cared  for,  if 

not  more  so,  than  in  children.  In  smokers,  especially,  and  in  those  who  use 

alcohol,  it  is  essential  that  the  teeth  be  kept  thoroughly  clean  and  tilled. 

Filthy  mouths  have  accounted  for  many  cases  of  acute  pneumonia  with  death 

following  operations.  Operations  about  the  mouth  of  these  people  may  result 

in  an  acute  septicemia  due  to  the  ever-present  bacteria.  For  these  it  is  ad- 
visable to  irrigate  the  mouth  thoroughly  with  some  antiseptic  solution  and, 

if  possible,  to  restore  diseased  teeth  to  health.  Just  because  an  operation 

is  an  emergency  is  no  good  reason  why  a  filthy  mouth  should  not  receive  at 

least  emergency  treatment.  Under  these  conditions  antiseptic  solutions  will 

remove  much  of  the  sticky  pus  and  clear  out  many  pockets.  The  sore  and 

tender  gums  may  he  ])ainte(l  with  tincture  of  iodin  after  irrigating  the  mouth 

thoroughly.  Deep  root  cavities  may  be  sterilized  by  inserting  cotton  contain- 
ing phenol.     After  the  operation  the  mouth  should  be  given  efficient  care. 

Various  mouth  washes  have  been  and  are  being  exploited  by  manufactur- 
ing cliemists  for  use  as  a  ])ro]ihylactic.  Under  normal  conditions  the  use  of 

liquor  antisepticus  alkalinus  N.  F.  or  normal  salt  solution  is  sufficient.  It  is 

advisable  to  have  the  oral  cavity  inspected  once  or  twice  a  year. 

Treatment. — The  active  treatment  consists  in  restoring  the  parts  to  nor- 
mality. The  course  pursued  by  the  oral  surgeon  must,  necessarily,  depend 

upon  the  conditions  present.  In  other  parts  of  this  book  I  have  gone  into  the 

treatment  of  infections  of  the  mouth  very  thoroughly.  Thus,  if  the  oral  in- 
fection be  a  dental  alveolitis  or  an  abscess  of  a  tooth,  the  treatment  will  be 

found  under  the  appropriate  head.  When  the  condition  is  mild  and  consists 

of  a  carious  tooth  or  salivary  calculus,  immediate  attention  should  be  given  to 

the  diseased  part  in  order  to  prevent  further  destruction.  If  taken  early,  the 

general  sym])loms,  which  have  been  described  heretofore,  will  not  have  an 

opportunity  to  become  marked. 

If  the  mouth  condition  is  severe  enough  to  produce  general  symptoms, 

treatment  should  be  directed  toward  these.  This  does  not  mean,  however, 

that  one  should  neglect  the  primary  cause.  It  is  well  to  look  to  the  throat 

and  naso-pharynx  for  diseased  tonsils  and  adenoids,  especially  when  the  teeth 
or  adjacent  ])arts  are  not  markedly  involved.  It  is  inadvisable  to  attempt  to 

remove  tonsils  and  adenoids  when  these  are  infected  acutely.  They  should 

be  treated  locally  and  the  patient  should  receive  such  general  treatment  as 

necessary.  The  general  treatment  consists,  usually,  in  active  elimination, 

continued  over  a  period  of  three  or  four  days.  Most  of  these  patients  are 

markedly  constipated  and  it  is  surprising  the  relief  given  them  by  active 

catharsis.     The  use  of  freshly  })repared  compound  cathartic  pills,  two  or 
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three  at  night,  followed  in  the  morning  by  a  large  dose  of  epsom  salts,  is 

especially  recommended.  A  light  diet  should  be  instituted  and  the  patient 

ordered  to  drink  water  copiously.  The  use  of  salicylic  acid  preparation,  such 

as  acetyl-salicylic  acid,  gr.  ii  or  iii  every  two  or  three  hours,  will  greatly 
relieve  the  patient.  A  gargle  should  be  employed  regularly  at  intervals 

of  at  least  every  two  hours. 

Conclusions. — The  following  conclusions  may  be  drawn  from  the  pre- 
vailing opinion  of  oral  sepsis.  Lack  of  cleanliness  in  the  mouth  will  and  does 

produce  many  of  the  general  ailments  and  ill-defined  symptoms  which  are 
seen  in  so  many  patients  today.  I  wish,  however,  to  sound  a  note  of  warning 

that  we  should  not  ascribe  to  this  condition  too  great  a  part  in  the  etiology  of 

many  obscure  diseases.  There  is  no  question,  however,  but  that  we  can 

safely  say  rheumatism,  tuberculosis,  some  forms  of  cardiac  disease,  infantile 

paralysis,  epidemic  meningitis  and,  possibly,  other  diseases  have  their  in- 
ception in  the  mouth  as  the  result  of  inattention.  It  is  essential,  therefore, 

that  we,  as  physicians  and  dentists,  should  educate  our  patients  in  the 

proper  care  of  the  mouth.  One  should  not  forget  that  the  best  results  are 
obtained  in  training  children. 

STOMATITIS 

Stomatitis  is  an  inflammation  of  the  mucous  membrane  of  the  mouth. 

The  word  '  stomatitis,'  while  expressive  of  an  inflammation  of  the  oral 
mucous  membrane,  no  more  indicates  the  character  of  a  disease  than  the  word 

'fever'  would  indicate  the  malady  which  caused  it.  An  inflammation  of  the 
oral  mucous  membrane  may  be  an  indication  of  one  of  many  diseases.  The 

mouth  being  so  exposed  to  the  invasion  of  micro-organisms,  infection  of  these 
membranes  may  be  easily  accounted  for.  Under  the  head  of  Tonsils  and 

Adenoids,  Dento-alveolitis,  Syphilis  and  other  abnormal  conditions,  stoma- 
titis, in  many  of  its  phases,  has  been  considered,  therefore,  this  subject  must 

necessarily  be  epitomized. 

In  reviewing  the  literature  on  Stomatitis,  I  have  found  little  that  has  been 

written  on  the  classification  of  the  subject.  Among  the  authors  of  books  on 

Injuries  and  Diseases  of  the  Mouth,  I  have  found  the  classification  of  Dr.  S. 

L.  McCurdy^  to  be  the  most  complete.     I  quote  him,  as  follows: 

"To  simplify  and,  at  the  same  time,  present  a  classification  sufficiently 
clear  to  answer  all  requirements  of  the  student  of  dentistry,  the  following 

is  selected.  It  is  based  upon  the  earliest  lesion  of  the  various  diseases,  which, 

as  has  been  said,  may  become  a  second  form  as  the  disease  advances.  The 

word  aphtha  is  used  by  both  Holt  and  Smith  (pediatrists)  as  a  synonym  of 

herpes,  but  dictionaries  say  that  is  it  a  synonym  of  thrush.  Burchard  says: 

'Thrush  and  aphtha  are  different  diseases.'  Holt,  in  a  personal  letter,  says: 

'It  (aphtha)  is  a  general  term,'  and  for  this  reason  it  is  not  used  in  this  book 

as  being  a  primary  disease.' 

^  Oral  Surgery,  Applelon  &  Co.,  page  123. 
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The  following'  classification  appears  to  be  most  acceptable: 
Local  acute  stomatitis. 

(a)  Catarrhal. 

(b)  Ulcerative. 
1.  Canker  sores. 

2.  Alveolar  ulcerations. 

(c)  Herpetic. 

(d)  Mycotic. 
(e)  Gangrenous. 

Symptomatic  mouth  lesions. 
A.  Acute  constitutional  diseases. 

(a)  Measles. 

(b)  Diphtheria. 
(c)  Scarlatina. 

(d)  Typhoid. 
B.  Chronic  constitutional  diseases. 

(a)  Tuberculosis. 

(b)  Syphilis.  .  •:       . 
1.  Chancre. 

2.  Patches. 

3.  Gumma. 
4.  Ulcerative  gingivitis. 

C.  Drugs. 

(a)  Mercury, 

(b)  Lead. 
(c)  Iodides. 

(d)  Pilocarpin.  - 

(e)  lodin. 
Mouth  lesions  associated  with  skin  lesions. 

Vincent's  angina."  - 
ACUTE  CATARRHAL  STOMATITIS 

Etiology. — Catarrhal  stomatitis,  as  the  name  implies,  is  a  simple  catarrhal 
inflammation  of  the  mucous  membrane  of  the  mouth.  It  may  be  localized 

or  diffuse,  depending  somewhat  on  the  underlying  factor.  Thus  a  stomatits, 

caused  by  excessive  smoking,  often  affects  the  tongue  alone,  or  one  due  to  a 

carious  tooth  early  may  simply  involve  the  membrane  in  the  vicinity  of  the 

tooth.     In  the  later  stages  it  may  extend  into  the  submucosa. 

The  causes  of  this  condition  may  be  classed  as: 

Traumatic, 

Thermal  or 

Chemical. 

The  toxic  form  falls  under  the  last  group.     Such  traumatic  factors,  as  foreign 

bodies  which  children  frequently  place  in  their  mouths,  wire  nails  or  other 
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things  carried  in  the  mouth  and  a  jagged  tooth,  may  lead  to  a  stomatitis 
due  to  the  mechanical  irritation  alone.  Among  the  thermal  causes,  hot 

foods  in  the  mouth  and  a  burn  of  low  degree  are  the  usual  etiological 

factors.  The  chemical,  including  the  toxic,  causes  are  numerous.  Mineral 

acids,  caustic  alkalies,  infectious  material  from  a  carious  tooth  or  draining 

abscess,  excessive  smoking  and  the  specific  toxins  in  the  acute  infectious 

diseases  are  among  the  most  frequent. 

Symptoms. — The  causative  factor  produces  an  active  hyperemia  of  the 
mucous  membrane  with  subsequent  edema,  desquamation  of  the  epithelium 

and  ulceration.  The  process  may  be  so  severe  as  to  cause  large  numbers  of 

leucocytes  to  pass  into  the  secretions  of  the  mouth.  The  lowered  resistance 

of  the  parts  allows  the  bacteria  present  to  gain  a  foothold. 

The  patient  first  complains  of  a  sensitiveness  of  the  mouth  as  a  result  of 

the  inflammation.  Warm  or  acid  food  causes  pain.  This  burning  sensation 

is  often  associated  wdth  a  profuse  flow  of  saliva  and  mucus.  The  mucous 

membrane  is  reddened.  The  general  temperature  may  reach  103°  to  104°  F. 
Constipation  usually  is  a  marked  symptom.  The  acute  stomatitis  accom- 

panying the  exanthemata,  especially  during  the  febrile  stage,  usually 

is  characterized  by  a  dry  mouth.  The  parts  may  become  so  sensitive  that 

the  patient  is  unable  to  take  food  at  all.  An  infant  will  refuse  to  nurse  and  a 

rapidly  progressing  inanition  develops.  In  the  more  severe  cases,  small 

superficial  ulcers  are  often  found.  The  lymphatic  glands  in  the  vicinity 

become  enlarged.  Bacteriological  examinations  from  the  mouth  show  one 

predominating  organism  or  a  rich  flora  wdth  increased  virulence. 

While  acute  catarrhal  stomatitis  may  affect  any  one,  it  is  found  far  more  fre- 
quently in  the  mouths  of  patients  who  do  not  observe  the  laws  of  oral  hygiene. 

Treatment. — The  treatment  of  stomatitis  cannot  be  conducted  successfully 
without  carrying  out  prophylactic  measures.  Cold,  as  a  rule,  is  soothing  to 

the  parts.  The  patient  should  be  allowed  to  suck  pieces  of  ice  or  cold  mouth 

washes  should  be  used.  Astringent  washes  may  be  employed,  such  as  alum, 

grains  ten  to  the  ounce  of  water.  Alkaline  washes  soothe  the  parts  and  dis- 
solve the  mucus.  None  is  better  than  a  simple  solution  of  bicarbonate  of 

soda,  dram  one  to  the  pint  of  water.  The  teeth  should  be  attended  to  care- 
fully. The  patient  also  requires  general  attention  from  the  standpoint  of 

diet  and  elimination. 

ULCERATIVE  STOMATITIS 

Etiology. — Ulcerative  stomatitis  is  characterized  by  a  rapidly  appearing 
ulceration,  usually  beginning  at  the  junction  of  the  teeth  and  the  gums. 

It  is  accompanied  by  a  characteristic  foul  odor.  This  condition  is  found 

frequently  in  poorly  nourished  and  unclean  individuals.  Lack  of  atten- 

tion to  the  teeth  is  the  chief  etiological  factor.  Teeth  containing  large  cavi- 
ties filled  with  decomposing  particles  of  food  and  with  jagged  and  sharp 

edges,  constantly  traumatize  the  tissues  about  them. 
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Occasionally  ulcerative  stomatitis  is  encountered  in  one  of  the  acute  in- 
fectious diseases,  such  as  measles  or  whooping  cough,  also  in  some  of  the 

chronic  wasting  diseases,  as  diabetes  or  chronic  nephritis.  Mercury  lead 
and  phosphorus,  at  times,  may  cause  a  severe  stomatitis  with  ulceration  and 

it  is  often  "followed  by  marked  sloughing  of  the  soft  parts  and  necrosis  of  the 
bone.  Scurvy  formerly  was  a  frequent  factor  in  the  etiology  of  this  condition, 
but  in  recent  years  it  has  become  rare,  due  to  the  early  diagnosis  and  efficient 
treatment. 

Certain  blood  dyscrasias,  such  as  acute  leukemia,  often  are  associated  with 
a  severe  form  of  ulcerative  stomatitis,  in  fact,  the  underlying  blood  disorder 
is  only  found  when  the  cause  for  the  stomatitis  is  searched  for.  This  type  of 
ulceration  often  bleeds  very  profusely,  cases  being  on  record  where  the  patient 
almost  succumbed  to  the  acute  anemia. 

S3niiptoms. — The  first  thing  that  attracts  the  patient's  attention  is  the 
foul  odor  from  the  mouth.  On  early  inspection  the  gums  are  swollen  and 
soggy,  often  completely  hiding  the  teeth.  The  mucous  membrane  is  deep  red 

in  color  and  bleeds  easily  when  manipulated.  Later,  as  the  swelling  disap- 
pears, the  gums  recede  from  the  teeth  and  an  ulceration  will  often  be  found 

near  the  tooth  margin.  This  ulcer  is  covered  by  a  thin  white  or  a  dirty 
yellowish  exudate.  If  left  untreated,  the  ulcers  penetrate  deeply  into  the 
soft  tissues,  leading  to  extensive  sloughing  and  necrosis.  The  process  causes 
the  teeth  to  loosen  and  even  fall  out.  This  is  especially  so  in  that  type  of  the 
disease  caused  by  a  metallic  poisoning.  In  these  cases,  the  gums  are  often 

streaked,  resembling  the  well-known  'lead  line.'  The  ulceration  may  spread 
to  adjacent  parts,  as  the  inner  surface  of  the  cheek  or  to  the  surface  of  the 
tongue.  Usually  there  is  a  profuse  flow  of  saliva  and  mucus.  The  breath 
has  a  very  offensive  and  characteristic  odor. 

The  patient  may  suffer  severe  pain,  being  unable  to  masticate  food, 
even  swallowing  with  difficulty.  The  digestion  is  often  seriously  impaired, 
due  to  improper  mastication  and  also  to  the  infective  material  being  ingested 

with  food.  If  the  condition  is  left  untreated,  there  may  be  serious  after- 
effects, such  as  loss  of  the  teeth,  necrosis  of  the  jaw  or  extensive  sloughing  of 

the  soft  parts.  With  efficient  treatment  the  disease  lasts  from  one  to  two 
weeks. 

Treatment. — The  essential  element  in  the  treatment  of  this  condition  is 
to  find  the  cause  and  remove  it.  Carious  teeth  should  be  attended  to,  the 

cavities  being  appropriately  treated  and  filled.  In  infants,  scur\'y  should 
always  be  thought  of  and  the  patient  put  on  an  antiscorbutic  diet,  such  as 
fresh  fruit  juices.  If  the  cause  is  metallic  poisoning,  remove  the  source  of 

the  intoxication  and  give  small  doses  of  potassium  iodid  to  assist  in  elimi- 
nation. 

The  mouth  should  be  cleansed  thoroughly  with  a  slightly  astringent 
alkaline  mouth  wash,  such  as  a  solution  of  sodium  bicarbonate.  The  ulcer 
may  be  touched  with  the  silver  nitrate  stick.     Potassium  chlorate,  given  by 
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mouth  in  two-grain  doses,  seems  to  give  universally  good  results.  A  good 
combination  is  potassium  chlorate,  grains  two,  and  ten  drops  of  tr.  iron,  four 

or  five  times  a  day.  Care  should  be  exercised  in  giving  potassium  chlorate 

as  it  is  rather  irritating  to  the  kidneys  and  may  give  toxic  symptoms. 

HERPETIC  STOMATITIS  cFoUicular) 

Herpetic  stomatitis  is  a  vesicular  or  herpetiform  disease  of  the  mouth 

characterized  by  the  formation  of  small  vesicles  which  appear  in  crops  and 

have  a  tendency  to  coalesce  and  form  ulcers. 

Etiology. — ^The  direct  cause  of  the  disease  is  not  known.  Levy  studied 
the  bacteriology  of  several  cases,  but  found  nothing  conclusive.  It  seems,  in 

all  probability,  to  bear  some  relation  to  that  obscure  nervous  derangement 

associated  with  herpes  found  elsewhere  on  the  body.  Necessarily,  the  type 

of  bacteriological  flora  of  the  mouth  plays  an  important  role  in  the  subsequent 
course  of  the  disease. 

This  condition  is  rare  before  the  age  of  one  year,  but  during  the  second 

year  it  is  very  frequent.  Lev-y  states  that  over  95  per  cent,  occur  during 
childhood.  It  has  been  observed  further  that  this  type  of  stomatitis  appears 

about  the  time  of  dentition  and  subsides  after  the  process  is  concluded. 

Whether  there  is  any  relation  between  the  two  is  a  question.  One  attack 

predisposes  to  another. 

Symptoms. — The  disease  makes  its  appearance  as  a  small  vesicle  having 
a  yellowish  color  and  surrounded  by  a  red  areola.  This  vesicle  soon  ruptures 

and  forms  an  ulcer,  which  has  a  raised  appearance,  often  with  a  white  or 

dirty  gray  surface.  The  ulcer  likewise  is  surrounded  by  a  zone  of  inflamma- 
tion. These  lesions  may  be  few  or  many,  the  most  frequent  site  being  the 

tip  or  under  surface  of  the  tongue.  They  may  be  fairly  well  localized  or 

scattered  over  the  whole  buccal  surface.  The  lesions  have  a  tendency  to 

come  in  crops  and  several  may  coalesce  and  form  a  large  ulcer. 

Much  pain  is  associated  with  the  appearance  of*  the  vesicle  and  increases 
as  the  ulcer  forms.  The  pain  may  become  so  severe  that  food  cannot  be 

taken.  Malaise,  headache,  low  fever  and  a  foul  breath  often  accompany  the 

disease.  The  bowels  are  often  constipated,  the  appetite  poor  and  the  tongue 
coated. 

There  is  a  question  where  to  draw  the  line  differentiating  a  severe  herpetic 

stomatitis  with  ulcer  formation,  such  as  described  by  du  Pasquier,  and  other 

acute  ulcerative  processes  of  the  mouth,  as  Vincent's  angina.  The  latter, 
though,  has  constant  micro-organisms. 

Treatment. — The  treatment  of  herpetic  stomatitis  is  practically  the  same 
as  that  for  catarrhal  stomatitis.  The  ulcers  may  be  painted  with  a  20  per 
cent,  solution  of  silver  nitrate  or  even  touched  with  the  caustic  stick.  The 

application  of  equal  parts  of  tincture  of  iodin  and  glycerin,  or  dusting  the 

ulcer  with  powdered  burnt  alum  is  often  found  advantageous.     Constitu- 
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tional  treatment  alone  has  proven  of  little  avail,  but  good  elimination  should 
be  established. 

Since  the  disease  is  found  among  the  wealthy  as  frequently  as  among  the 

poor,  individual  resistance  seems  to  play  little  part  in  the  treatment.  The 

general  health  of  the  patient  should  receive  attention,  giving  a  light  and 

non-irritating  diet,  plenty  of  fresh  vegetables  and  fruits.  Fresh  air  and  sun- 
shine are  essential,  especially  to  an  infant. 

MYCOTIC  STOMATITIS  (Aphthous) 

Thrush  is  a  form  of  stomatitis  caused  by  the  saccharomyces  and  charac- 

terized by  the  appearance  of  whitish  patches  on  the  palate  or  tongue.  Usu- 
ally it  is  found  in  infants  or  debilitated  old  people. 

Etiology. — The  exciting  organism  has  long  been  recognized.  As  early  as 
1839  and  1 84 1  Langenbeck  and  Berg  studied  this  disease  and  produced  it 

experimentally  by  direct  inoculation  with  particles  of  the  membrane.  On 

microscopical  examination,  the  round,  yeast  cell-like  body  or  conidia  and  the 
reticulum  of  mycelium  threads  or  hyphae  are  found.  These  elements  differ 

as  to  whether  they  are  taken  from  the  mouth  direct  or  cultivated  on  artificial 

media.  When  a  specimen  is  taken  from  the  mouth,  the  filaments  are  often 

segmented  and  show  buds. 

For  a  long  time  it  was  believed  that  the  organism  confined  itself  to  the 

mucous  membrane  of  the  mouth,  but  Virchow  found  that  the  filaments  may 

penetrate  the  submucosa  and  even  the  blood-vessels,  leading  to  a  dissemi- 
nation of  the  disease.  When  this  condition  arises,  it  closely  resembles  a 

systemic  blastomycosis. 

Thrush  formerly  appeared  in  epidemics  in  the  maternity  wards  of  the  large 

hospitals,  being  spread  by  nurses  or  the  nipple  shield.  In  order  to  extermi- 
nate it,  the  most  rigid  isolation  and  caution  were  employed. 

Sjntnptoms. — This  disease  is  found  most  frequently  in  the  nursing  infant, 
especially  during  the  first  month  of  life.  The  ebrasion  of  the  very  delicate 

oral  mucous  membrane  by  nursing  or  rough  handling  in  cleaning  the  mouth 

affords  a  point  of  attack  for  the  organism.  The  mouth  is  dry,  the  tongue 
coated  and  both  are  tender. 

A  small,  pin-head  size,  white  patch  appears  first,  either  on  the  palate  or  the 
tongue.  This  patch  spreads  quite  rapidly  and  is  easily  mistaken  for  a  milk 

curd.  This  is  surrounded  by  a  zone  of  inflammation  which  bleeds  readily 

and  is  sensitive.  These  white  patches  are  fungi  and,  when  forcibly  wiped 

away,  leave  a  denuded  surface,  bleeding  and  very  sensitive.  The  membrane 

is  removed  with  great  difficulty  as  it  is  closely  adherent  to  the  underlying  tis- 
sues. The  process  may  spread,  covering  a  goodly  share  of  the  palate  and 

inner  surface  of  the  lips  and  may  extend  into  the  larynx  and  trachea  or  even 

down  into  the  esophagus.  There  is  rarely  any  fever  or  constitutional  reac- 
tion. Due  to  the  sensitiveness  of  the  parts,  the  child  may  refuse  to  nurse 

or  take  any  diet. 
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Diagnosis. — The  diagnosis  of  this  condition  is  very  simple.  A  soft 
applicator  is  used  to  brush  away  a  little  of  the  exudate,  which  is  placed  on  a 
glass  slide  and  a  few  drops  of  a  twenty  per  cent,  solution  of  sodium  hydroxide 
is  added.  The  soda  solution  dissolves  the  fat  and  other  material,  leaving 

the  fungus.  It  can  be  recognized  readily  by  the  sordes  and  reticulum.  Usu- 
ally one  finds  quite  a  number  of  desquamated  epithelium  and  white  blood 

cells. 

Treatment. — Since  this  disease  appears  in  institutions,  prophylaxis  is  of 
greatest  importance.  The  children  should  be  divided  into  three  groups: 

those  having  thrush,  suspicious  cases  and  the  non-infected.  A  rigid  isolation 
should  be  established,  not  allowing  either  nurses  or  utensils  to  pass  from  one 
child  to  another.  The  healthy  children  should  be  carefully  inspected  daUy 
and  if  one  is  suspected,  it  should  be  removed.  In  this  way  the  disease  can 
be  eradicated  in  a  short  time.  Care  should  be  exercised  in  keeping  the 

mother's  nipple  clean  and  to  sterilize  the  nipple  shields  or  nipples  and  in 
pasteurizing  the  milk. 

Thrush  is  treated  easily.  The  mouth  should  be  cleansed  frequently  with 
a  warm  two  per  cent,  solution  of  soda  bicarbonate  and  the  exudate  and  fungus 
wiped  away  very  gently.  It  is  a  known  fact  that  the  saccharomyces  albicans 
cannot  thrive  in  an  alkaline  media,  consequently,  by  keeping  the  mouth 
slightly  alkaline,  the  disease  is  soon  removed.  The  surface  may  be  touched 
with  i/iooo  silver  nitrate  solution.  In  my  experience  oil  of  cassia  has  given 
good  results  when  applied  locally. 

GANGRENOUS  STOMATITIS  (Noma) 

Gangrenous  stomatitis,  also  known  as  noma,  is  characterized  by  a  rapidly 
progressing  gangrene  of  the  part  of  the  mouth  involved.  It  is  found  most 
frequently  on  the  inner  surface  of  the  cheek  and  has  a  tendency  to  penetrate 

and  perforate  it.  Noma  also  includes  other  forms  of  gangrene  which  in- 
volve the  ear,  nose  or  vulva  in  the  infant. 

Gangrene  is  a  sequel  of  an  acute  infectious  disease,  especially  scarlet  fever, 
measles,  typhoid  fever  and  whooping  cough.  It  is  found  in  the  poorly 
nourished  child  who  lives  in  unhygienic  surroundings.  It  is  seen  within 
the  first  seven  years  of  life.  In  institutions  and  hospitals  the  disease  may 
be  conveyed  from  an  infected  child  to  one  who  is  healthy.  The  infectious 
nature  of  the  disease  is  now  well  established. 

Many  bacteriological  studies  have  been  made,  but,  as  yet,  nothing  con- 
clusive has  been  found.  Hellesen  isolated  a  diplococcus  which  produced  a 

typical  and  rapidly  progressing  gangrene  experimentally. 

Pathology. — The  lesion  starts  as  a  reddish  purple  discoloration  of  the  oral 
mucous  membrane,  usually  on  the  inner  surface  of  the  cheek  or  gums. 
The  early  process  is  an  inflammatory  reaction  with  round  cell  infiltration  and 
an  active  hyperemia,  but  soon,  possibly  due  to  a  thrombosis  of  the  vessels. 
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gangrene  begins.  The  gangrene  progresses  rapidly,  often  perforating  the 

cheek  in  twenty-four  to  thirty-six  hours.  The  gums,  palate,  nose,  auditory 
canal  and  vulva  in  the  infant  may  be  the  seat  of  gangrene.  In  the  larger 

per  cent,  of  cases,  there  is  no  line  of  demarcation  and  the  gangrenous  process 

extends  until  death  intervenes.  Occasionally,  the  disease  hmits  itself  and 

recovery  takes  place  only  after  much  destruction  of  the  tissue,  the  healed  area 

being  filled  in  with  granulation  tissue,  leaving  much  scar  formation. 

Symptoms. — In  most  cases  of  this  rapidly  progressing  and  frequently 
fatal  disease,  the  first  warning  is  a  peculiar  offensive  odor  from  the  mouth. 

The  patient  may  only  complain  of  malaise  and  headache  or,  if  the  condition 
follows  one  of  the  acute  infectious  diseases,  a 

swelling  of  the  cheek  or  part  of  the  mouth  in- 

volved. On  examination,  a  purplish  discolora- 
tion of  the  mucous  membrane  or  a  small  ulcer 

may  be  found.  Usually  this  extends  rather 

rapidly,  contact  lesions  forming.  As  the  gan- 

grene begins,  the  odor  becomes  exceedingly  of- 
fensive. The  cervical  lymph  glands  become 

enlarged  and  often  tender.  At  times  the  dis- 

ease extends  so  rapidly  that  in  thirty-six  to 

forty-eight  hours  there  may  be  a  perforation 
of  the  cheek.  The  process  may  extend  to  the 

bone,  causing  extensive  necrosis  with  the  form- 
ation of  sequestra  (Fig.  90). 

The  mortality  rate  is  very  high — 75  to  85 

per  cent. — death  being  due  either  to  aspiration  pneumonia  or  toxemia.  Not 
infrequently  the  patient  is  conscious  and  alert  an  hour  before  death. 

Treatment. — Should  a  case  develop  in  a  hospital  or  institution,  it  should 
be  isolated  and  prophylactic  safeguards  placed  about  the  other  children. 

There  is  no  specific  treatment.  If  the  condition  is  discovered  early,  the  com- 

plete removal,  with  the  cautery,  of  all  suspicious  tissue  may  effect  a  cure. 

In  using  the  actual  cautery,  one  should  incinerate  not  only  the  diseased  part, 

but  also  the  apparently  healthy  tissues  beyond.  Many  times  the  disease 

progresses  in  spite  of  radical  treatment.  Nichols  reports  one  case  in  which  he 

used  salvarsan  with  recovery.  The  parts  should  be  kept  clean  with  antiseptic 

washes,  potassium  permanganate  solution  being  one  of  the  best,  due  to  its 

deodorizing  effect.  Whfere  patients  react  to  the  disease  and  the  process 

becomes  demarcated,  stimulants,  with  supporting  diet,  should  be  used. 

Fig.  qo. — Noma  of  nose  and 
face.  Gangrenous  destruction  of 
whole  nose  and  adjoining  cheek. 

SYMPTOMATIC  MOUTH  LESIONS 

The  eruptive  fevers  and  some  other  diseases  are  marked  by  characteristic 
lesions  of  the  mucous  membranes  of  the  mouth.  These  lesions  do  not  con- 

stitute a  disease  per  se,  but  they  are  concomitants  or  sequels  of  general  dis- 
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eases.  These  abnormal  conditions  are  not  due  to  local  causes  and  usually 
clear  up  with  the  disappearance  of  the  constitutional  disturbance,  therefore, 
when  a  mouth  lesion  is  found,  which  does  not  seem  to  be  caused  by  any  local 
irritation  or  injury,  it  is  well  to  investigate  the  general  condition  of  the 
patient  to  determine  if  there  is  a  more  general  cause  of  the  trouble.  The 
temperature,  pulse  and  respiration  should  always  be  taken  and  a  history 
of  the  ailment  carefully  considered. 

Measles. — Among  the  diseases  which  are  accompanied  by  local  oral 
lesions  are  measles,  diphtheria,  scarlet  fever,  typhoid  fever,  tuberculosis  and 

syphilis.  According  to  Chapin  and  Pisek,  in  measles,^  besides  the  regular 

remittent  fever  during  the  three  or  four  days  of  the  invasion,  "  Koplik  spots 
(Fig.  91),  which  are  pathognomonic,  are  almost  invariably  present.  They 
are  found  on  the  mucous  membrane 

of  the  cheeks  and  lips  all  through  the 
prodromal  stage,  if  inspected  in  strong 
sunlight.  On  the  first  day  there  are 
usually  less  than  six  of  these  red  spots 

scattered  over  the  pink  mucous  mem- 
brane, in  the  center  of  which  are 

bluish-white  specks.  Some  are  mi- 
nute, although  one-eighth  of  an  inch 

in  diameter.  Soon  they  may  increase 
in  number  until  they  coalesce  and 
lose  their  characteristic  appearance 
as  the  exanthem  comes  to  its  height. 

Koplik  spots  are  to  be  differentiated 

from  the  rose  colored  papule  with  su- 
perimposed whitish  vesicles  seen  on  the  soft  and  hard  palates  in  german 

measles,  scarlet  fever  and  simple  angina,  as  well  as  measles.  A  redness  of 
the  fauces  and  pharynx,  said  to  resemble  the  characteristic  eruptions  on 

the  skin,  are  generally  seen." 
Diphtheria. — -In  diphtheria,  aside  from  the  constitutional  symptoms,  a 

grayish-white  patch  may  appear  on  one  or  both  tonsils.  The  walls  of  the 
pharynx  may  become  congested  and  the  tonsils  enlarged.  The  membrane 

appears  on  the  third  or  fourth  day  and,  on  examining  a  smear,  the  Klebs- 
Loeffler  bacillus  and  a  streptococcus  are  found. 

Scarlet  Fever. — In  scarlet  fever  the  tongue  is  coated  heavily  and  has 
the  appearance  of  a  strawberry,  owing  to  the  marked  injection  of  the  papillae. 
The  tongue  may  assume  a  red,  beefy  ap  pearance.  The  pharynx  and  the 
tonsils  are  congested. 

Tjrphoid  Fever. — During  the  progress  of  typhoid  fever,  stomatitis  may 
develop  in  a  most  aggravated  form.  The  high  temperature  is  followed  by 
a  dryness  of   the  pharynx  and   entire  oral   cavity.     The  accumulation  of 

^  Diseases  of  Children. 

Fig.  91. — Koplik's  spots.     {Palisade 
Mfg.  Co.) 
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sordes  is  often  accompanied  by  an  abrasion  of  the  mucous  membranes 

which  may  cover  a  greater  portion  of  the  surface.  Adhesions  of  the  palate 

and  tongue  to  the  posterior  pharyngeal  wall  may  leave  the  patient  in  a 

most  distressing  condition  (Fig.  92).  Inflammation  may  not  only  involve 

the  mucous  membrane  of  the  mouth,  but  it  may  extend  to  the  periosteum 

and  be  followed  by  necrosis  of  bone.  Numerous  cases  of  this  character 

have  been  met  with  in  my.  practice. 

Fig.  92.- — Cast  showing  complete  closure  of  the  naso-pharynx  due  adhesions  between 
the  palate  and  post-pharyngeal  wall.  The  condition  followed  an  acute  inflammation  of 
the  throat. 

Stomatitis  resulting  from  syphilis,  tuberculosis,  metals  and  drugs  has 
been  described  elsewhere. 

VINCENT'S  ANGINA 

Etiology. — Vincent's  angina  is  an  ulceration  of  the  fauces  and  tonsils, 
which  is  also  known  under  the  names  of  ulcero-membranous  angina,  chancri- 
form  angina  and  diphtheroid  angina.  Formerly  it  was  considered  a  rare 

disease,  but  now  is  being  recognized  more  frequently.  Recently  H.  S. 

Vaughan  has  written  of  cases  in  which  the  gingival  tissue  has  been  involved 

by  the  bacteria.^  He  says:  "This  infection  is  of  the  greatest  importance 
to  thedentalpractitioner,  as  many  cases  of  pyorrhea-alveolaris  (dento-alveo- 

1  Journal  Allied  Dental  Societies,  March,  1913,  page  11. 
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litis)  owe  their  inception  to  the  destruction  of  the  interproximate  gingival 

tissue  produced  by  this  ulcerative  process,  which,  when  allowed  to  extend, 

soon  destroys  the  supporting  structures  of  the  teeth;  or,  again,  a  Vincent's  in- 
fection, following  upon  a  pyorrhea,  produces  rapid  destruction  of  the  remain- 

ing tooth  support." 
The  disease  is  due  to  the  B.  fusiformis  and  Vincent's  spirillum.  These 

organisms  are  both  found  quite  readily  in  the  smear  taken  from  the  ulcera- 

tion. Other  bacteria  may  be  found,  but  those  mentioned  form  the  char- 

acteristic micro-organisms  present  in  this  disease. 

Symptoms. — The  ulcer  has  an  irregular  shaped  outline,  is  not  deep  early 
and  is  covered  by  a  whitish-gray  membrane  which  is  removed  easily.  When 
it  is  rubbed  off,  the  surface  beneath  bleeds  readily  and  is  sensitive.  The 

ulcer  does  not  vary,  whatever  the  location.  The  ulcers  are  found  usually  on 

the  tonsil  and  pharyngeal  tissues.  Vaughan  states  that  the  gingival-buccal 
border,  especially  in  the  region  of  the  third  molar,  is  a  favorite  location  for 
the  ulcers. 

The  symptoms  are  variable  somewhat.  When  the  disease  first  starts, 

there  is  a  sore  throat  or  the  gums  may  be  tender.  As  it  progresses  the 

temperature  usually  rises,  occasionally  reaching  as  high  as  102°  F.  The 
pulse  is  increased  also.  A  white  membrane  forms  and  when  this  is  rubbed 
off  the  surface  bleeds  easily.  It  is  soon  covered  with  a  new  membrane. 

There  are  fetor,  salivation  and  swollen  lymphatic  glands  of  the  neck. 

Treatment. — -The  prognosis  is  favorable.  If  seen  early,  the  cases  can 
be  controlled  easily.  Internal  medication  has  little  effect  on  the  course 

of  the  disease.  Local  applications,  however,  prove  efficacious.  The  use  of 

five  per  cent,  phenol  in  glycerin,  painted  on  the  ulcer  every  two  hours 

will  usually  clear  the  condition  in  two  or  three  days.  The  application  of 

methylene  blue  in  the  dry  form  and  formalin  solution  have  been  recommended 

also.  The  disease  seems  to  be  communicable  and,  therefore,  precautions 

should  be  taken  with  any  other  members  of  the  family.  They  should  be 

advised  to  use  an  alkaline  mouth  wash  frequently  during  the  day. 

LUDWIG'S  ANGINA 

Etiology.- — ^Ludwig's  angina  (Fig.  93)  is  an  acute  infection  of  the  floor  of 
the  mouth,  usually  starting  in  the  region  of  the  submaxillary  salivary  glands. 

The  infection  may  involve  the  glands,  but  it  is  usually  below  them  and  very 

deep  seated. 

Blair  reports  a  case  in  which  the  infection  started  in  an  upper  tooth. 

First  it  involved  the  tissues  of  one  side  of  the  head  and  face  before  reaching 

the  submaxillary  tissues.  In  another  the  infection  started  from  a  sarcoma- 
tous ulcer  of  the  mandible,  while  in  a  third  from  an  abscess  under  the  thyroid 

membrane.  In  all  these  there  was  a  board-like  swelling  of  the  floor  of  the 
mouth  and  grave  sepsis  with  dyspnea. 
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Symptoms.— Owing  to  the  depth  of  the  infection,  it  produces  a  very 

hard,  tumor-like  mass  between  the  borders  of  the  mandible.  This  indura- 

tion is  extremely  sensitive,  due  to  the  edema  of  the  parts.  The  edema  may 

extend  to  the  larynx,  which  is  manifested  first  by  difficulty  in  breathing  and 

anxiety  on  the  part  of  the  patient. 

\ 

Fig.  93. — Tongue,  pharynx,  epiglottis,  etc.,  from  case  of  Ludwig's  angina  due  to  the pneumococcus.     (Coplin.) 

A.  Upper  margin  of  ulcerated  lingual  lymph-node  (lingual  tonsil).  B.  Lymph-node  at 
base  of  anterior  arch;  this  node  is  eroded  and  almost  dissected  out  by  the  necrotic  process. 
C.  Necrotic  tonsil;  the  surface  shows  depressions  resulting  from  necrosis  of  follicles;  the 
corresponding  tonsil  on  the  opposite  side  has  been  cast  off.  D.  Ulcer  in  the  mucosa;  just 
below  this  are  two  prominent  follicles.  E.  One-half  of  ulcerating  pharyngeal  tonsil.  The 
other  half  can  be  seen  on  the  other  side.  F.  Free  margin  of  the  swollen  and  necrotic  epi- 
glotis.  The  leader  from  letter  F  runs  directly  into  the  ulcer  on  one  side.  G.  Glottis  and 
upper  part  of  larynx  containing  corrugated  masses  of  pseudomembrane.  H.  Similar  mem- 

brane on  the  anterior  pharyngeal  wall. 

The  constitutional  disturbance  is  not  marked.  The  temperature  does  not 
rise  very  high.  The  swelling  may  extend  over  a  period  of  several  days  or 
weeks  without  any  marked  change,  after  which  it  may  increase  rapidly, 
filling  the  floor  of  the  mouth  and  causing  an  extensive  swelling  of  the  anterior 
part  of  the  neck.     The  swelling  beneath  the  tongue  may  rise  to  the  level 
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of  the  teeth.  The  acute  stage  of  the  disease  may  terminate  by  resolution. 

More  frequently,  however,  extensive  sepsis  develops  with  gangrene.  Among 

the  complications  which  may  arise,  pneumonia  is  frequent.  The  most 

serious  complication  which  may  arise,  aside  from  pneumonia,  is  edema  of  the 

glottis. 
The  disease  may  be  accompanied  by  ptyalism.  The  tongue  itself  is  not 

sensitive,  but  to  move  it  causes  pain,  which  may  be  so  great  as  to  call  for 

artificial  feeding.  It  is  differentiated  from  the  usual  forms  of  adenitis  by  the 

induration  of  the  entire  floor  of  the  mouth  and  the  acute  pain. 

Treatment. — The  treatment  of  Ludwig's  angina  consists  in  drainage.  If 
the  infection  is  not  deeply  seated,  the  incision  is  made  in  the  floor  of  the  mouth. 

If  it  is  deep  in  the  cellular  tissue,  an  external  incision  is  employed.  Should  it 

arise  about  an  infected  tooth,  the  tooth  must  not  be  extracted  during  the  acute 

stage  of  the  infection.  The  extraction  of  teeth  is  contra- indicated  because 
it  opens  up  a  fresh  avenue  for  the  absorption  of  the  septic  material.  The 

cause  of  the  angina  should  always  be  sought  and  removed,  if  possible. 

Locally,  the  mouth  should  be  irrigated  with  hot  water  containing  some 

alkaline  antiseptic.  This  is  done  every  two  hours  while  the  patient  is  awake. 

Following  the  irrigation,  the  throat  may  be  painted  with  a  ten  per  cent, 

solution  of  iodin  in  glycerin.  Hot  applications  may  also  be  employed, 

using  menthol  in  the  water. 

The  ordinary  antiseptic  treatment  with  heat  brings  relief  in  seventy-five 
per  cent,  of  the  cases  if  this  treatment  is  instituted  in  time,  and  in  only  five 

per  cent,  is  it  necessary  to  resort  to  radical  measures  such  as  tracheotomy  and 

artificial  feeding.  The  bacteria  found  in  the  infection  may  be  any  of  the 

pyogenic  variety. 

Death  may  occur  in  from  ten  to  twenty  days  in  cases  which  have  not 

received  treatment.  The  mortality  is  reported  as  around  thirty-five  per 
cent. 



CHAPTER  XVIII 

THE  TONGUE 

Development  of  the  Tongue. — The  tongue  is  divided  into  two  parts, 
one  represented  by  the  tuberculum  impar  situated  within  the  anterior  part 
of  the  mandibular  arch,  which  forms  the  tip  of  the  tongue;  and  the  other  a 
median  tubercle  situated  at  the  level  of  the  anterior  extremities  of  the  second 

and  third  arches.  The  union  of  the  two  parts  corresponds  to  the  future 
foramen  cecum  and  sulcus  terminal  us.  A  little  below  this  tubercle,  which 

forms  the  base  of  the  tongue,  a  horse-shoe-shaped  tubercle  appears,  to  which 

His  gave  the  name  of  'furcula.'     This  tubercle  forms  the  epiglottis. 
Anatomy  of  the  Tongue. — The  tongue  (Fig.  94)  is  fixed  chiefly  to  the 

inner  surface  of  the  symphysis  of  the  mandible  and  to  the  body  (corpus) 
of  the  hyoid  bone  and  is  joined  to  the  mandible  in  all  directions  by  means 
of  its  coat  of  mucous  membrane.  The  superior  surface  of  the  tongue  is 

known  as  the  dorsum.  It  is  divided  by  the  median  groove  (sulcus  medi- 
anus)  into  two  equal  parts.  The  lateral  borders  broaden  as  they  approach 
the  epiglottis.  The  tongue  is  then  connected  with  the  floor  of  the  mouth  by  a 
fold  of  mucous  membrane,  the  frenulum  linguag.  Another  fold  of  mucous 
membrane  connects  the  root  with  the  epiglottis  and  is  called  the  ligamentum 

glosso-epiglotticum.  Lateral  to  this  are  the  valleculas  and  the  lateral  glosso- 
epiglottic  ligaments. 

The  entire  dorsum  of  the  tongue,  as  far  as  the  isthmus  faucium,  is  occu- 
pied by  the  small  filiform  papillae,  interspersed  with  the  more  fungiform  or 

conical  papillae.  These  are  the  organs  of  taste  and  touch  and  lend  to  the 
surface  its  granular,  villous  appearance.  They  are  limited  behind  by  the 
large  circumvallated  papillae,  which  are  from  eight  to  fifteen  in  number  and 

are  arranged  in  the  shape  of  a  "V"  with  the  apex  backward.  Just  behind 
this  "V"  is  the  blind  foramen  (foramen  cecum).  Further  back  toward  the 
epiglottis  lies  an  accumulation  of  follicular  glands  which  are  a  part  of  the 

lymphatic  ring  encircling  the  isthmus  faucium.  From  their  acinous  struc- 
ture, the  glands  are  sometimes  called  the  lingual  tonsils.  On  the  lateral 

margins  are  found  the  papillae  foliata.  To  these  papillae  is  ascribed  the  sense 
of  taste. 

Muscles  of  the  Floor  of  the  Mouth  and  the  Tongue. — The  floor  of  the 
mouth  is  chiefly  formed  by  the  M.  mylohyoideus,  which  expands  like  a  fan 
between  the  two  halves  of  the  mandible  above  and  is  attached  below  the 

hyoid  bone.  The  M.  genio-hyoideus  lies  in  the  middle  line  between  the  sym- 
physis and  the  hyoid  bone,  as  also  does  the  anterior  head  of  the  M.  digastricus. 
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The  muscles  of  the  tongue  are  divided  into  two  groups:  The  intrinsic  muscles 
run  within  the  body  of  the  tongue  in  longitudinal  and  transverse  bundles  and 

their  action  is  to  modify  its  shape;  the  second  group — the  M.  genio-hyo- 

glossus,  M.  hyoglossus  and  M.  styloglossus — move  the  tongue  as  a  whole. 
The  mucous  membrane  is  lined  with  several  layers  of  stratified  epithelium  and 
is  continuous  with  the  skin  on  the  outer  side  of  the  lips.  The  border  is. 

defined  by  a  sharp  line.     This  lip  margin  is  called  'the  red  of  the  lip'  or 
Stylo-glossus 

Dorsum  of  tongue 

Genio-glossus 

Genio-hyoid 

Epiglottis  (indicated  by  dotted lines) 

Greater  cornu  of  hyoid  bone 
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—  Styloid-hyoid 

Root  of  tongue 

Stylo-pharyngeus 
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[  J\^  ligament Cartilago  triticea 

Thyreo-hyoid membrane 

Thyreoid  cartilage 

Median  portion  of 
crico-thyreoid 
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  Cricoid  cartilage 

Fig.  94. — Left  side  of  the  tongue,  with  its  muscles,  etc.     (Morris.) 

vermilion  border  on  account  of  its  color.  The  mucous  membrane  of  the 

dorsum  of  the  tongue  is  continuous  with  that  found  on  the  floor  of  the 
mouth,  around  the  gums  and  over  the  fauces.  The  mucous  membrane  of  the 
tongue  is  thin  and  closely  attached  to  it.  Lateral  to  the  median  sulcus  or 
median  raphe,  on  one  or  both  sides,  small  invaginations  of  mucous  membrane, 

like  cul-de-sacs,  are  found.  The  mucous  membrane  of  the  under  surface  of 
the  tongue  is  reflected  over  the  floor  of  the  mouth.     In  the  median  line  each 
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side  is  brought  in  contact  with  its  opposite  to  form  the  frenum.  This  is  very 
thin  and  has  a  free  border  anteriorly.  It  rarely  extends  to  the  tip  of  the 

tongue.     When  it  does  so,  the  condition  is  known  as  'tongue  tie.' 
The  Glands. — Blandin-Nuhn's  glands  are  found  at  and  beneath  the  tip  of 

the  tongue  and  open  on  to  the  fimbriated  fold.  The  submaxillary  gland 
(Fig.  95)  lies  on  the  superficial  surface  of  the  M.  mylohyoideus  between  the 
mandible  and  the  two  heads  of  the  digastric  muscle.  Its  duct  (Whartonian 

duct)  runs,  accompanied  by  a  lobe  of  the  gland,  over  the  deep  surface  of  the 
M.  mylohyoideus  inward  and  forward,  and  opens  close  on  the  side  of  the 

lingual  frenulum  on  a  little  wart-like  elevation  called  the  sublingual  caruncle. 
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Fig.  95. — The  Salivary  glands.     (Morris.) 

The  sublingual  gland  lies  on  the  upper  surface  of  the  M.  mylohyoideus  at 
the  lingual  side  of  the  mandible,  immediately  under  the  mucous  membrane  of 
the  floor  of  the  mouth.  This  gland  consists  of  a  conglomeration  of  glands  and 

sends  a  variable  number  of  ducts  (Rivini's  duct)  (Fig.  95)  upward,  which 

open  either  directly  along  the  plica  sublingualis  or  join  to  form  Bartholini's 
duct  and,  together  with  the  Whartonian  duct,  go  on  separately  from  the 
latter  to  the  caruncle.  Sometimes  the  Bartholinian  duct  is  the  common 

duct  of  all  the  salivary  glands  below  the  mandible.  The  tonsilla  lingualis 
is  not  a  real  gland. 

Blood-vessels. — The  arteries  (Fig.  96)  are  derived  from  the  facial  artery. 
The  a.  submaxillaris  externa  gives  off  branches  to  the  cheeks  and  lips.     The 
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lingual  artery  from  the  external  carotid  supplies  the  root  of  the  tongue  and  the 
floor  of  the  mouth  by  small  muscular  branches  and  enters  the  tongue  as  the 
deep  lingual  or  ranine  artery  and  courses  toward  the  tip  of  the  tongue  at  the 
side  of  the  frenum. 

The  veins  empty  into  the  anterior  and  posterior  facial  veins  and  partially 
into  the  internal  jugular  vein. 

Lymph  Vessels. — The  lymphatic  vessels  (Fig.  97)  form  dense  plexuses  in 
the  lips  and  tongue  and  join  with  those  of  the  pharynx  to  form  small  canaliculi 
which  enter  chiefly  into  the  submaxillary,  cervical  and  jugular  lymphatic 

glands. 

Nerves. — The  motor  nerves  are  derived  from  the  N.  hypoglossus, 
which,  running  along  with  the  lingual  artery,  supplies  mainly  the  lingual 
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Fig.  96. — Scheme  of  the  right  lingual  artery.     (Walsham.) 

muscles.  The  third  or  mandibular  division  of  the  trigeminal  nerve  and  the 

facial  nerve  also  take  part  in  the  nerve-supply  of  the  muscles.  The  sensory 
nerves  form  the  lingual  nerve  (third  division  of  fifth  nerve).  The  nerves  of 

taste  form  a  portion  of  the  lingual  and  glosso-pharyngeal  nerves.  Some 
fibers  also  extend  to  the  chorda  tympani. 

Ageusia  and  Hypogeusia.- — Complete  abolition  (ageusia)  and  diminution 
(hypogeusia)  of  taste  are  due  either  to  peripheral  or  central  lesions.  The 
peripheral  causes  are  diseases  of  the  oral  mucous  membrane  which  affect 
the  terminal  organs  of  taste;  diseases  of  the  nose  which  diminish,  through 
nasal  obstruction,  the  gustatory  and  smelling  functions;  a  dry  condition  of 
the  mucous  membrane  of  the  mouth,  or  any  irritation  which  makes  gustatory 

stimulation  difficult;  diseases  of  the  middle  ear  which  affect  the  chorda  tym- 
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pani  and  the  plexus  tympanicus;  furred  tongue  which  is  caused  by  dyspepsia; 
lesions  of  the  gustatory  cups  which  are  caused  by  too  hot  or  too  cold  food, 

beverages  and  drugs  (cocain,  gymnema,  etc.).  The  central  causes  are  intra- 
cranial diseases  in  the  region  of  the  fifth  nerve,  hysteria  and  traumatic  neuro- 

sis. Disorders  of  taste  vary  according  to  the  seat  of  the  lesion,  are  uni- 
lateral or  bilateral  and  affect  the  anterior  part  and  margin  of  the  tongue  if  the 
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Fig.  97. — The  Lymphatics  of  the  Tongue.     (Poirier  and  Charpy.) 

lingual  nerve  and  chorda  tympani  are  involved.  If  the  glosso-pharyngeal 
nerve  is  diseased,  the  disorder  appears  in  the  posterior  part  (root).  The  sen- 

sations of  the  various  shades  of  taste  may  be  affected  in  unequal  degrees. 

Hypergeusia. — An  exaggerated  gustatory  sense  is  often  only  an  increase 
of  the  normal  sense  of  taste,  especially  in  hysterical  persons.  However,  it 
may  be  pathological. 
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Parageusia. — In  cases  of  parageusia,  certain  shades  of  taste  are  marked 
in  a  faulty  manner  and  with  a  most  unpleasant  sensation.  Usually  a  certain 

quality  recurs  repeatedly.  Everything  tastes  salty,  bitter  or  foul.  This 

condition  occurs  in  cases  of  hysteria  and  of  pregnancy.  When  this  is  due  to 

febrile  and  gastric  disorders,  the  tongue  is  thickly  furred.  There  are  certain 

mental  disorders  also  which  are  accompanied  by  delusions  of  taste.  These 

disorders  may  be  only  a  stage  of  irritation  which  precedes  paralysis  (ageusia) . 

An  accurate  diagnosis  in  regard  to  the  cause  and  seat  of  the  lesion  can  be  made 

only  after  long  and  thorough  observation.  The  prognosis  depends  upon  the 
cause  and  seat  of  the  lesion.  The  treatment  must  take  into  account  the  cause 

of  the  trouble.  Local  treatment,  in  order  to  be  successful,  consists  in  the 

use  of  electricity. 

Anesthesia. — Complete  abolition  or  diminution  of  sensibility  occurs 
mostly  in  cases  of  hysteria  and  in  certain  diseases  of  the  brain  or  in  peripheral 

paralysis  of  the  second  and  third  divisions  of  the  trigeminal  nerve,  and  is 

usually  allied  with  disorders  of  smell.  Hysterical  and  peripheral  anesthesias 

are  unilateral  generally  while  central  paralysis  is  usually  bilateral.  When  the 

tongue  is  insensitive,  it  is  often  caught  between  the  teeth  and  bitten,  thus 

producing  traumatic  lesions,  or  particles  of  food  may  remain  on  the  tongue  or 

between  the  teeth  and  cheek  without  being  noticed  and  become  decom- 
posed.    Even  differences  in  temperature  are  not  noticeable  to  the  patient. 

Hyperesthesia. — Hyperesthesia  of  the  tongue  is  often  very  acute  and  may 
even  reach  the  stage  of  neuralgia  known  as  glossodynia  or  glossalgia.  It  is  not 

caused  very  often  by  hysteria  or  central  disease,  but,  in  most  cases,  is  due 

to  neurosis  of  the  fifth  nerve.  In  some  patients  it  takes  the  form  of  radiating 

pains,  the  cause  of  which  can  be  traced  to  affections  of  the  throat,  i.e.,  lateral 

pharyngitis  or  an  enlargement  of  the  foliated  papillae.  Glossodynia  has  also 

been  found  in  gastric  or  in  rheumatic  troubles  and  in  cases  of  chlorosis  and 

anemia.  Glossodynia  may  occur  in  the  attempt  to  speak  or  in  paroxysms. 

It  may  also  be  continuous  and  sometimes  disappears  by  itself. 

Glossodynia  exfoliativa  is  a  form  of  glossitis  which  is  found  in  poorly 

nourished  women.  It  is  characterized  by  red  spots  or  streaks  and  a  burning 

pain  which  is  often  severe.  The  condition  usually  is  chronic,  with  occasional 

relief  of  the  symptoms. 

Paresthesia. — Paresthesia  usually  is  accompanied  by  other  nervous  symp- 
toms and  is  distinguished  by  various  unpleasant  sensations  of  the  tongue,  such 

as  numbness,  heat,  cold,  tingling  sensation,  itching  or  a  feeling  of  'pins  and 
needles,'  etc. 

Treatment  of  Nervous  Disorders  of  the  Tongue. — The  treatment  of  the 

various  nervous  disorders  mentioned  above  consists  essentially  in  the  re- 
moval of  the  primary  cause.  Tumors  anywhere  along  the  tract  of  the  fifth 

nerve  should  be  removed  if  possible,  either  by  operation  or,  in  the  case  of 

gummas,  by  appropriate  antisyphilitic  treatment.  The  nose  and  throat 

should  be  examined  thoroughly  and  any  pathological  condition  remedied. 
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There  is  little  that  can  be  done  locally  and  treatment  should  be  directed  to- 
wards relievmg  the  patient  of  any  distressing  symptom.  The  use  of  a  gargle, 

such  as  liquor  antisepticus  alkalinus  or  Dobell's  solution,  will  keep  the  oral 
cavity  clean.  If  the  tongue  is  painful,  as  in  glossodynia  exfoliativa,  one 

may  paint  it  with  a  weak  solution  (2  to  5  per  cent.)  of  silver  nitrate.  The 

tongue  itself  should  be  kept  clean  and  any  coating  may  be  removed  by  gently 

wiping  it  and  by  the  use  of  hydrogen  peroxide.  The  diet  of  the  patient 

should  be  regulated  in  such  a  manner  as  to  build  up  the  general  sys- 
tem. This  is  done  best  by  the  use  of  milk,  eggs  and  the  farinaceous  foods. 

Tonics  may  be  given,  especially  if  the  patient"  is  markedly  anemic.  Blaud's 
mass,  arsenic  and  strychnin  may  be  used  separately  or  combined.  A 

change  in  climate,  with  plenty  of  out-door  air,  will  alleviate  and,  in  many 
cases,  cure  those  patients  who  have  a  purely  neurotic  condition. 

DISORDERS  OF  MOTILITY 

Etiology  of  Paralysis. — Paralysis  is  either  complete  or  there  is  only  a 
defect  in  motility  (paresis).  Paralysis  of  one  or  more  muscular  groups 

is  often  of  central  origin  due  to  diseases  of  the  cerebrum  (apoplexy, 

tumors,  syphilis,  etc.) ;  of  the  medulla  oblongata  (bulbar  paralysis,  locomotor 

ataxia  and  diphtheria) ;  or  to  facial  paralysis  resulting  from  exposure  to  cold. 

Peripheral  paralysis  of  the  mouth,  with  the  exception  of  paralysis  of  the  lips, 

is  very  rare. 

S3niiptoms. — Paralysis  of  the  labial  muscles,  which  is  usually  uni- 
lateral, makes  speech  difficult.  In  this  disease  it  is  impossible  to  blow 

out  the  cheeks.  The  angle  of  the  mouth  droops,  allowing  the  saliva  to  run 

out.  In  paralysis  of  the  muscles  of  mastication,  the  patient  chews  with  great 

difficulty  and  in  bilateral  paralysis  the  lower  jaw  drops.  Paralysis  of  the 

lingual  muscles,  which  is  often  the  first  indication  of  bulbar  paralysis  (paraly- 

sis labio-glosso-pharyngeal)  inhibits  articulation,  chewing  and  swallowing. 
The  tongue,  which  lies  flabby  and  flat  on  the  floor  of  the  mouth,  is  covered 

with  a  thick  coat  of  fur.  On  account  of  the  patient's  inability  to  elevate  the 
tongue,  food  often  slides  forward  from  the  pharynx  when  he  swallows.  Paraly- 

sis of  long  standing  invariably  results  in  atrophy  of  the  muscles. 

Paresis  often  precedes  paralysis,  but  the  symptoms  are  less  marked. 

In  the  case  of  unilateral  paralysis,  the  tongue  is  pushed  over  towards  the 

affected  side  and  small  fibrillary  twitching  of  the  muscles  is  often  apparent. 

Prognosis. — The  prognosis  is  doubtful  in  any  case,  especially  if  great 
difficulty  is  experienced  in  removing  the  cause  and  where  the  paralysis  is  of 

long  duration.  Hysterical  and  syphilitic  paralyses  are  less  grave,  as  well  as 

paralysis  caused  by  apoplexy,  which  sometimes  disappears  spontaneously. 

The  prognosis  of  peripheral  paralysis  is  generally  very  favorable. 

Treatment.— The  treatment  of  paralysis  of  the  tongue  varies,  of  course, 
with  the  cause  of  the  lesion.     In  the  majority  of  cases,  however,  little  can  be 
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done,  as  it  takes  time  for  the  nerve  paths  to  recover  from  the  shock  given 
them.  In  syphilis  one  should  employ  the  appropriate  treatment  for  this 
disease.  If  the  tongue  is  not  treated,  atrophy  is  liable  to  occur  and  this 
takes  considerable  time  to  overcome  after  the  nerve  has  recovered.  It  is 

advisable  to  employ  the  galvanic  current  once  daily  in  order  to  preserve  the 
muscular  tone.  This  will  keep  the  tongue  in  good  shape  pending  the  return 
of,  the  nervous  function. 

Clonic  spasms,  in  conjunction  with  tonic  spasms,  occur  in  the  lips  and 

tongue  in  various  diseases,  such  as  epilepsy,  chorea,  hysteria,  etc.  Idio- 
pathic spasms  of  the  tongue  alone  are  very  rare.  In  such  cases  speaking  and 

swallowing  are  very  difficult  and  sometimes  impossible,  the  tongue  wags,  is 
painful  and  is  pressed  against  the  palate.  In  case  of  tonic  spasms  of  the 
masticatory  muscles  (trismus,  lockjaw),  which  occur  in  tetanus,  epilepsy  or 

meningitis,  both  jaws  are  clenched  together  firmly.  The  clonic  form  (masti- 
catory facial  spasm)  is  marked  by  the  rhythmic  movement  of  the  lower  jaw, 

which  is  usually  set  in  a  vertical  direction  (chattering)  or,  less  frequently,  is 
set  in  a  horizontal  direction  (grinding). 

The  prognosis  depends  upon  the  cause  of  the  spasms,  but,  in  the  majority 
of  cases,  it  is  favorable.  In  epilepsy  the  lesion  may  remain  throughout  the 

patient's  life.  The  treatment  must  aim  at  removing  the  excitatory  irritation. 
Diseases  of  the  teeth  should  be  cured,  pressure  on  the  lingual  nerve  should  be 
relieved  and,  in  tetanus,  antitoxins  should  be  employed  as  well  as  the  other 
treatment  recommended  on  page  32.  In  hysteria,  chorea  and  epilepsy 
the  itse  of  electricity  will  yield  results  occasionally,  but  as  spasm  is  only  a 
symptom,  it  is  usually  impossible  to  cure  the  condition  without  overcoming 
the  exciting  cause. 

Macroglossia. — -The  term  macroglossia  is  given  to  a  tongue  which  is 
enlarged. 

Macroglossia  is  often  congenital.  It  is  seldom  acquired.  When  it  is 

acquired,  it  is  caused  by  oft-repeated  inflammations  of  the  tongue.  The 
tongue  enlarges  differently  from  the  nervous  tongue  in  that  it  not  only  be- 

comes wider,  but  also  harder  and  is  elongated  to  such  an  extent  that  it  pro- 
trudes and  hangs  over  the  lower  lip  (Fig.  98).  The  part  exposed  becomes 

desiccated  and  cracked  in  appearance.  The  teeth  protrude  and  the  tongue 
may  attain  such  great  proportions  that  it  impedes  respiration  and  often  makes 
speaking  and  eating  very  painful.  The  irritation  of  the  salivary  glands 
always  caus  salivation. 

In  advanced  cases,  excision  of  a  V-shaped  portion  or  amputation  of  as 
much  of  the  tongue  as  necessary  is  the  only  remedy.  In  the  first  stages, 
copper  galvanism  is  very  beneficial,  as  is  the  use  of  iodin.  Eliminative  and 
tonic  treatment  should  also  be  administered.  The  ligation  of  the  lingual 
artery  has  been  advised  by  Fehleisen. 

Ankyloglossia  or  Tongue-tie. — Tongue-tie  is  nothing  more  than  too 
short  a  frenum.     It  may  also  be  caused  by  stranded  mucous  membrane 
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adhering  closely  to  the  tip.  The  tongue  may  be  attached  to  any  part  of  the 
floor  of  the  mouth  or  mucous  membrane  covering  the  mandible.  The  ad- 

hesion may  extend  to  the  mucous  membrane  of  the  cheek.  The  idea  that 

a  child  who  does  not  nurse  properly  must  be  tongue-tied,  should  be  very 
much  discouraged.  This  condition  should  be  credited  only  when  the  tip  of 

the  child's  tongue  is  drawn  back  and  a  slight  elevation  appears  back  of  the 
dorsum.  These  latter  conditions,  which  would  prove  that  the  child  was 
handicapped,  can  be  relieved  easily. 

The  treatment  consists  in  loosening  up  these  adhesions.     A  small  incision 
is  made  in  the  frenum.     Then  the  fingers  are  used  to  divide  the  membrane. 

Fig.  98. — Macroglossia. 

In  this  way  one  avoids  the  danger  of  injuring  the  larger  blood-vessels.  This 
procedure  is  advisable  especially  where  the  frenum  is  too  short  and  where  it 
extends  too  far  towards  the  tip. 

Cleft  of  the  Tongue  (Lingua  Bifida). — Cleft  of  the  tongue  occurs  very 
seldom.  The  first  case  was  reported  by  Jussien  in  1680  and  two  cases  were 
reported  in  the  last  century,  one  by  Spiller  and  another  by  Grifiith.  Cleft 
of  the  tongue  may  be  confounded  with  a  syphilitic  tongue.  The  cleft  of 
the  tongue,  however,  is  healthy  in  appearance,  with  a  complete  mucous 
membrane  covering.  In  the  syphilitic  tongue,  lateral  fissures  and  a  smooth, 
shiny  surface  exist.     The  papillae  have  been  destroyed,  also  part  of  the  mucous 



Fig.  99. — ^Leucoplakia  of  the  tongue  of  many  years'  duration  in  a  male  of  50  years, 
with  one  slightly  raised  firm  spot,  where  a  small  innocent  wart  had  been  cut  out  a  year  ago. 
This  spot  was  not  excoriated  or  raw  and  could  only  be  distinguished  from  the  surrounding 
white  patches  by  its  slight  induration,  which  was  quite  superficial.  Examined  by  the 
Imperial  Cancer  Research,  and  found  to  be  a  small  but  typical  squamous-celled  carcinoma. 
{Butlin.) 
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_  Fig.  ioo— Old  leucoplakia  of  very  many  years'  duration,  in  male  of  50  years.  Recent 
epithelioma  in  the  form  of  a  pale-red  raised  plaque,  the  lower  border  of  which  is  under- 

mined ((/).  Surface  smooth  but  not  ulcerated  or  excoriated.  Said  to  be  of  quite  recent 
origin.     {Butlin.) 
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membrane.  Other  ulcerated  conditions  of  the  mouth  indicative  of  syphiHs 
are  found. 

The  treatment  is  to  freshen  up  the  edges  and  to  put  in  two  silver  wires  for 
mattress  sutures  and  horsehair  for  coaptation. 

Erythema  Migrans  Linguae  (Geographical  Tongue). — This  condition  is 
rare  and  is  found  usually  in  children  who  are  poorly  nourished.  The  lesion 
starts  near  the  tip  of  the  tongue  as  a  small  red  patch  with  a  yellow  and  white 
margin,  which  is  sharply  defined.  It  spreads  until  finally  the  whole  dorsum  of 

the  tongue  is  more  or  less  involved.  It  has  the  appearance  of  a  smooth,  veil- 
like coat  in  which  the  filiform  papillae  are  obliterated,  but  the  fungiform  pap- 

ill£e  are  accentuated.  The  under  surface  of  the  tongue  may  be  involved  by 
extension  of  the  process  over  the  border.  As  a  rule,  children  suffer  little 
except  on  the  ingestion  of  certain  foods.  There  seems  to  be  an  individual 
difference  in  this  respect,  but,  in  general,  tart  substances  are  avoided.  The 

lesions  are  most  apt  to  be  mistaken  for  syphilis.  The  exfoliations  in  the  geo- 
graphical tongue  are  superficial,  however,  while  syphilitic  plaques  are  not. 

The  prognosis  in  this  condition  is  very  favorable,  but  the  disease  is  often 

obstinate.  As  little  is  known  of  the  cause  of  geographical  tongue,  treat- 
ment is  usually  directed  to  the  general  system.  Many  remedies  have  been 

prescribed  locally,  but  few  give  results.  It  is  essential  that  the  oral  cavity 

should  be  kept  clean  by  the  use  of  an  antiseptic  gargle  or  mouth  wash.  Ar- 
senic and  iron  internally  have  been  recommended  and  may  be  used  in 

children  who  are  very  anemic. 

Acute  Glossitis. — Acute  inflammation,  which  may  affect  the  whole  or  half 
of  the  tongue  (hemiglossitis),  may  occur  in  children  or  adults  and  is  usually 
the  result  of  an  infection.  The  inflammation  may  be  caused  by  the  sting  of 
an  insect;  it  may  follow  laceration  of  the  tongue,  especially  by  a  fish  bone; 
or  it  may  appear  in  the  course  of  a  specific  fever. 

S3miptoms. — The  symptoms  are  swelling,  inflammation  and  enlargement 
of  the  tongue,  which  protrudes  from  the  mouth.  The  patient  becomes  very 
anxious.  Breathing  may  be  impaired  to  such  an  extent  that  tracheotomy  is 
necessary.  An  abscess  or  partial  gangrene  may  occur.  The  teeth  frequently 
irritate  the  tongue,  especiaUy  if  they  are  broken  or  sharp  from  age.  The 
tongue  rubbing  against  a  poorly  set  crown  or  badly  constructed  denture  may  be 
abraded  or  lacerated  thus  paving  the  way  for  an  ulcer.  Long  continued 
irritation  of  this  kind  may  lead  to  carcinoma.  Unless  the  infection  is  too 
virulent,  the  tongue  returns  to  its  normal  size  within  a  few  days. 

Treatment. — Ice  and  antiseptic  mouth  washes  are  the  best  to  reduce 
the  swelling.  If  necessary,  an  incision  should  be  made  on  either  side  of  the 
median  line  into  the  muscular  tissue  of  the  tongue.  Bleeding  should  be 
encouraged. 

Chronic  Superficial  Glossitis. — Chronic  superficial  glossitis  is  a  condition 
which  is  characterized  by  chronic  inflammation  of  the  epithelial  cells  of  the 
tongue.     It  appears  in  the  form  of  a  keratosis.     This  condition  usually  is 
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divided  into  several  forms  for  the  purpose  of  description.     Thus  we  speak  of 
lingua  nigra,  or  black  tongue,  leucoplakia,  ichthyosis  and  smooth  tongue. 

Lingua  Nigra  or  Black  Tongue. — ^Lingua  nigra  is  a  form  of  chronic  glossitis 
and  is  due  to  some  superficial  irritation  of  the  tongue.  The  epithelial  and 
filiform  papillae  are  hypertrophied  and  become  hardened.  A  brown  color 
is  assumed,  which  varies  in  shade  from  light  to  very  dark.  The  patch  at 
first  is  small,  but  usually  extends  slowly  until  finally  a  large  portion  of  the 

dorsum  of  the  tongue  is  involved.  The  patient's  mouth  has  an  offensive 
odor  and  he  usually  experiences  a  dryness  of  the  tongue  which  is  sometimes 
expressed  as  a  hairy  feeling.  The  taste  becomes  impaired,  but  the  patient 
suffers  little  pain  except  when  swallowing.  The  tongue  is  heavily  coated 

with  a  dark,  hair-like  substance,  which  is  nothing  more  than  the  cornuous, 
hypertrophied,  pigmented  filiform  papillae.  Ciaglinski  and  Hewelke  have 

stated  that  the  cause  of  this  condition  is  a  black  mould  which  they  have  cul- 
tivated. It  is  doubtful  whether  this  explains  every  case.  The  prognosis  is 

good  and  the  condition  rarely  results  in  the  formation  of  a  cancer.  The 

treatment  consists  essentially  in  changing  the  habits  of  the  patient  and  thor- 
oughly cleansing  the  oral  cavity  after  each  meal  and  at  bed-time.  A  stimu- 

lating antiseptic  mouth  wash  should  be  employed  every  two  hours.  The 
tongue  itself  may  be  cleansed  with  hydrogen  peroxide,  used  with  a  soft  orange 
wood  scraper.  Two  per  cent,  salicylic  acid  lotion  is  also  recommended.  This 
will  keep  down  the  excess  of  epithelium. 

LEUCOPLAKIA 

Etiology. — ^Leucoplakia  is  a  condition  characterized  by  the  formation  of 
white  patches  on  the  mucous  membrane  of  the  cheek  and  tongue  (Figs.  99 

and  ico).  It  is  due  principally  to  the  use  of  tobacco.  Shoengart's  record  of 
596  cases  shows  that  men  are  affected  more  frequently.  In  his  series  there 
were  586  men  afflicted  with  the  disease  and  all  of  them  were  smokers.  While 

tobacco  is  the  principal  exciting  cause,  leucoplakia  may  be  due  to  hyper- 
acidity of  the  saliva  and  to  other  irritants  which  are  habitually  used,  as 

red  vulcanite  dental  plates,  spicy  foods,  etc.  Among  the  predisposing 

causes  may  be  mentioned  syphilis  and  tuberculosis.  We  notice,  at  the  be- 
ginning of  leucoplakia,  that  the  disease  will  disappear  when  the  exciting 

cause  is  removed  and  re-appear  as  soon  as  it  is  re-established.  Ludwig  found 
phenol  in  tobacco  smoke  in  large  enough  quantities  to  irritate  the  mucous 
membrane.  This  may  account  for  the  action  of  tobacco.  Leucoplakia  is 
found  in  people  during  the  latter  part  of  life.  It  is  rarely  seen  in  those 
under  twenty. 

Pathology  and  Symptoms. — The  pathology  of  leucoplakia  is  marked  by 
thickening  and  blanching  of  the  epithelium.  As  the  irritation  continues, 
the  epithelium  dips  down  deeply  into  the  muscular  tissue  of  the  tongue. 
Following  this,  epithelial  whorls  usually  develop,  which  is  the  beginning  of 
an  epithelioma. 
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Leucoplakia  is  not  necessarily  confined  to  the  tongue.  It  may  appear 
on  any  part  of  the  mucous  membrane  of  the  mouth.  Leucoplakia  is  an 
idiopathic  disease  of  slow,  creeping  origin,  which  starts  with  an  opaque  or 

milk-white  spot  on  the  cheeks,  lip  or  gums.  The  most  common  site,  how- 
ever, is  the  dorsum  of  the  tongue  in  front  of  the  papillae  vallatae,  although 

it  begins  at  the  extreme  border.  On  the  cheek  the  spots  are  small  and 

mosaic-like,  while  on  the  tongue  they  are  larger  and  deeper.  In  the  latter 
position  they  sometimes  form  deep  grooves  in  the  mucous  membrane.  These 
may  ulcerate.  Very  often  we  have  two  or  more  smaller  spots  enlarging  and 
coalescing.     When  the  grooves  are  deep,  they  are  dry  and  hard  and,  as  the 

Fig.  ioi. — Microscopical  specimen  of  old  leucoplakia  with  carcinoma.     {Biitlin.) 

process  continues,  slight  hemorrhages  may  occur.  In  the  beginning  it  causes 
little  inconvenience,  but  as  the  growth  progresses  more  pain  and  a  gradual 
stiffening  of  the  tongue  is  noticed.  Finally  the  pain  becomes  so  severe 
that  the  patient  swallows  with  difficulty  and  the  tongue  must  be  anesthetized 

before  each  meal.  At  this  stage  we  invariably  have  carcinomatous  degenera- 
tion. My  ©pinion  is  that  all  carcinomata  of  the  tongue  are  preceded  by 

leucoplakia. 

Diagnosis. — The  similarity  between  new  leucoplacic  spots  and  the 
syphilitic  plaques  which  occur  during  the  secondary  stage  is  often  confusing. 
The  syphilitic  lesions  usually  appear  on  the  border  and  back  of  the  tongue, 
and,  at  the  same  time,  the  gingiva,  tonsils  or  palate  are  usually  affected. 
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The  syphilitic  spots  remain  soft,  while  those  due  to  leucoplakia  are  hard.  The 

former  also  deepen,  but  rarely  enlarge.  The  lymph  glands  of  the  neck  are 

swollen  in  syphilis  and  are  rarely  so  in  leucoplakia.  Finally,  syphilis  appears 

elsew^here  in  the  body  and  the  lesion  responds  to  appropriate  treatment. 
Lichen  planus  will  have  to  be  differentiated  from  leucoplakia  occasionally. 

The  former  has  a  more  pearly  appearance  and  is  striated.  There  are  lesions 

on  the  chin  also.  Lichen  planus  will  clear  up  on  the  internal  administration 

of  arsenic,  while  leucoplakia  will  not. 

Treatment. — The  essential  thing  in  the  treatment  of  leucoplakia  is  the 
removal  of  the  exciting  cause.  Smoking,  the  use  of  alcohol,  poorly  fitting 

dentures,  etc.  should  be  eliminated.  Many  drugs  and  mouth  washes  have 

been  recommended  for  this  condition.  These  are  purely  palliative  in  the 

majority  of  cases.  The  application  of  caustics  in  any  form  should  be  inter- 
dicted because  of  the  great  danger  of  carcinoma  developing  following  its  use. 

A  mouth  wash  made  up  of  potassium  bicarbonate,  three  per  cent.,  or  chromic 

acid,  I  to  2  gr.  to  the  ounce,  has  proven  satisfactory  in  the  hands  of  some  physi- 
cians. The  daily  application  of  balsam  of  Peru,  a  simple  cerate  or  other 

oily  substance,  is  often  efiicacious.  It  is  a  question  whether  it  is  advisable 

to  excise  the  lesion  or  not.  If  it  is  excised,  a  portion  of  the  healthy  tissue 

should  be  removed  and  if  it  is  difficult  to  reach  all  the  parts,  a  thermocautery 

may  be  employed.  Following  the  operation,  the  mouth  should  be  kept  thor- 
oughly clean,  using  a  mild  antiseptic  wash. 

Ichthyosis. — The  term  ichthyosis  has  been  applied  by  Hulke  to  that  form 

of  teratosis  which  is  characterized  by  patches  resulting  from  chronic  hyper- 
trophy of  the  papillae.  It  does  not  differ  remarkably  from  leucoplakia. 

The  patches  are  small,  white  in  color  and  horny  in  consistency.  Carcinoma 

results  frequently.  The  treatment  is  essentially  the  same  as  that  recom- 
mended for  leucoplakia,  with  the  difference  that  salicylic  acid  may  be  applied 

locally  to  control  the  hypertrophy.  Ichthyosis  occasionally  is  found  in  those 

suffering  from  syphilis. 

Smooth  Tongue. — Smooth  tongue,  or  Moeller's  Glossitis,  is  that  form  of 
chronic  glossitis  in  which  the  tongue  assumes  a  very  smooth  appearance.  This 

is  due  to  a  loss  of  the  papillae.  The  mucous  membrane  of  the  tongue  usually 

is  redder  than  normal  and  may  have  a  somewhat  speckled  appearance,  owing 

to  variation  in  color.  In  this  disease  there  is  a  marked  tendency  for  the 

tongue  to  become  ulcerated.  The  treatment  is  essentially  that  recommended 

for  leucoplakia. 

TUBERCULOSIS  OF  THE  TONGUE 

Etiology. — Tuberculosis  of  the  tongue  (Fig.  102)  is  a  rare  affection  and  is 

usually  found  in' those  who  are  much  debilitated.  Patients  suffering  from 
pulmonary  tuberculosis  occasionally  develop  this  condition  of  the  tongue  due 

to  the  direct  contact  of  the  sputum.  Those  who  have  lupus  of  the  face  occa- 
sionally may  develop  tuberculosis  in  the  tongue.     Very  few  cases  are  on 



Fig.  I02. — Tuberculosis  of  the  tongue.  On  the  dorsum  of  the  tongue  to  the  right  of 
the  median  line,  there  is  an  irregular  oval  ulcer  measuring  ̂ 4  inch  in  its  longest  diameter. 
The  floor  of  the  ulcer  is  covered  with  granulation  tissue,  the  edge  of  the  mucosa  is 
depressed  and  closeh'  adherent  without  being  undermined.  Microscopic  examination 
showed  it  to  be  tuberculosis.  From  a  woman  aged  forty-one  who  was  admitted  for  severe 
phthisis.  Her  illness  began  eighteen  months  previously  with  cough  and  loss  of  flesh.  The 
ulcer  of  the  tongue  had  existed  for  several  months  and  had  been  mistaken  for  carcinoma. 
Death  occurred  three  weeks  after  admission.  The  autopsy  revealed  cavitation  apices  of 
both  lungs  and  extensive  tuberculous  ulceration  of  the  intestines.  {From  specimen  in  the 

College  of  Surgeons'  Museum,  London,  presented  by  Guy's  Hospital,  1892.) 





a 
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Fig.   103. — Chancre  of  the  tongue.     {Ajter  Zinsser-Stein.) 

Fig.  104. — Syphilis  of  the  tongue.  Model  showing  patches  of  nodular  thickening  of 
the  surface  of  the  tongue  with  a  prominent  ulcer  surrounded  by  a  projecting  border  at  the 
tip  of  the  organ.  There  is  also  a  small  papular  growth  at  the  commissure  of  the  mouth 
and  a  crop  of  erythematous  spots  of  a  syphilitic  character  dispersed  upon  the  face.  The 
patient  was  a  woman  fifty-four  years  of  age,,  and  the  disease  yielded  rapidly  to  the  iodid 
of  potassium  and  local  cauterization  with  nitrate  of  silver.  {From  wax  model,  by  Barclta, 
in  the  College  of  Surgeons.) 
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record  in  which  the  disease  had  its  primary  origin  in  the  tongue.  Men  are 
more  frequently  affected  than  women. 

Signs  and  Symptoms. — It  is  seldom  that  tuberculosis  is  recognized  early, 
as  the  lesions  are  very  small  and  produce  practically  no  symptoms.  When 
seen  early,  the  lesion  is  a  small,  yellow  nodule,  which  varies  from  i  to  5  mm. 
in  diameter.  Usually  more  than  one  nodule  is  present,  but  they  rarely  attain 
a  large  size  before  ulcerating.  Frequently  they  are  found  near  the  tip  of  the 

tongue  or  along  its  borders.  When  nodules  attain  a  large  size,  they  may  be- 
come either  fissures  or  ulcerate.  Tuberculous  fissures  of  the  tongue  are  very 

short,  often  stellate  or  branching,  but  generally  single.  They  are  deeper  than 
the  usual  fissure.  The  margin  is  indurated,  which  causes  an  elevation  of  the 
edges,  producing  a  lesion  which  has  been  described  as  tuberculous  papilloma. 
The  edges  of  the  fissure  break  down  and  caseate,  forming  a  foul  and  ragged 
surface.  Frequently  the  fissures  extend  through  the  muscular  part  of  the 
tongue. 

Tuberculous  ulcers  is  the  term  applied  to  the  more  aggressive  forms  of 
tuberculous  fissures.  They  have  an  uneven,  pale  surface,  which  is  covered 
by  a  grayish  yellow  secretion.  The  edges  are  sharp  cut  and  are  not  elevated, 
undermined  or  everted.  In  the  beginning  the  ulcer  is  chronic  and  presents 
few  subjective  symptoms.     Later,  tenderness  and  pain  become  pronounced. 

Diagnosis  of  this  condition  is  made  certain  by  a  microscopical  examina- 
tion and  a  negative  Wassermann.  The  absence  of  tuberculosis  in  other  por- 

tions of  the  body  is  presumptive  evidence  that  the  disease  is  not  present. 
In  the  treatment  of  tuberculosis  of  the  tongue,  much  depends  upon  the 

early  recognition  of  the  condition.  Small  ulcers  and  nodules  should  be 
thoroughly  excised  and  the  wound  sutured  immediately.  The  larger  ulcers 

should  be  curetted,  followed  by  the  application  of  lactic  acid  and  the  X-ray. 
The  results  of  treatment  in  tuberculosis  of  the  tongue  are  not  gratifying. 
This  is  due  primarily  to  the  fact  that  the  patient  is  much  debilitated  by  the 
presence  of  tuberculosis  in  other  portions  of  the  body,  therefore,  one  should  be 
guarded  in  his  prognosis. 

SYPHILIS  OF  THE  TONGUE 

Introduction. — Syphilis  of  the  tongue  is  a  very  common  affection.  As 
elsewhere  in  the  body,  it  may  be  present  in  any  of  the  various  forms.  Of  all 
the  diseases  of  the  tongue,  syphilis  is  found  in  the  greatest  majority.  The 
syphilitic  ulcer  is  the  most  common  manifestation.  This  results  usually 
from  a  gumma  rather  than  as  a  primary  lesion. 

Chancre  of  the  Tongue. — Chancre  of  the  tongue  (Fig.  103)  is  seen  most 
frequently  in  men,  but  it  does  not  appear  as  often  here  as  upon  the  lip.  It 
may  have  an  ulcerated  appearance  or  the  surface  may  be  smooth.  In  the 

latter  form  the  lesion  is  round,  rarely  elevated  and  sharply  outlined.  A  gray- 
ish opaque  secretion  is  found  over  this  area.  In  the  ulcerous  form,  the  lesion 

has  a  punched-out  appearance.     The  surface  is  covered  with  a  grayish  yellow, 
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purulent  secretion  which  is  highly  infectious.  The  cervical  lymph  glands  are 
almost  invariably  enlarged. 

Mucous  Patch. — Mucous  patches  may  appear  on  any  portion  of  the 
tongue,  but  the  usual  site  is  on  the  sides  and  tip.  They  are  found  more 
frequently  in  men  than  women.  They  are  multiple  usually  and  appear  in 
conjunction  with  secondary  lesions  elsewhere  in  the  body.  They  are  round 

in  shape,  have  a  white  appearance  and  are  only  slightly  elevated.  On  re- 
moving the  upper  layer  by  friction,  a  smooth,  somewhat  elevated  red  base 

remains.  If  the  patch  is  irritated  from  any  cause,  such  as  friction  of  the 

teeth,  the  lesion  has  an  inflammatory  appearance.  This  may  go  on  to  ulcera- 
tion. Usually  there  is  little  pain  associated  with  the  patches  located  on  the 

tongue,  unless  ulceration  has  set  in. 

Gumma. — Gummata  of  the  tongue  are  usually  multiple  and  may  be 
deep  or  superficial.  This  condition  is  very  important  because  of  the 
fact  that  frequently  it  resembles  carcinoma.  There  is  no  doubt  that 

many  tongues  have  been  removed  through  this  mistake.  It,  therefore,  be- 
hooves every  physician  to  give  careful  consideration  to  this  disease  in  order 

to  avoid  the  necessity  of  mutilating  an  individual  and  depriving  him  of  one 
of  the  most  important  organs  of  speech  and  mastication.  Gummata  are 
seen  late  in  the  course  of  syphilis  and  the  lesion  presents  a  nodular  form, 
usually  about  the  size  of  a  pea  or  smaller.  The  most  common  location  is  in 
the  posterior  part  of  the  dorsum.  Thus  they  may  escape  notice  unless 
irritated.  The  next  common  site  is  along  the  border,  in  which  position  they 
closely  simulate  cancer.  They  usually  develop  ulcers.  These  are  deep 
sloughing  ulcers  and,  at  times,  are  very  extensive  in  their  destruction.  The 
edges  are  uneven  and  there  is  marked  induration  of  the  surrounding  tissues, 

which  gives  them  a  punched-out  appearance.  The  ulcer  is  irregular  in  form 
and  the  base  is  covered  with  a  dirty,  grayish  membrane  which  has  a  rather 
offensive  odor.  The  lymphatic  glands  are  not  as  regularly  involved  in  this 
lesion  as  in  carcinoma.  When  they  are,  however,  the  swelling  occurs  early, 
while  in  carcinoma  it  appears  late. 

S3T)hilitic  Fissures. — Syphilitic  fissures  make  their  appearance  during 
the  secondary  or  tertiary  stages.  In  the  secondary  stage  they  are  seen  as  a 
result  of  the  irritation  of  the  teeth.  Here  they  usually  occur  in  mucous 
patches  and  have  a  stellate  form.  They  are  tender  and  painful  and  may  lead 

to  ulcers.  On  removing  the  cause,  they  heal  quickly  under  the  usual  treat- 
ment and  the  application  of  a  mild  caustic  solution.  The  fissures  occurring 

in  the  tertiary  lesions  are  usually  seen  after  the  gummata  have  been  present 
for  some  time.  The  fissures  here  are  very  deep  and  usually  located  on  the 

dorsum.  The  regular  treatment  is  indicated,  with  the  addition  that  the  fis- 
sures should  be  kept  clean  and  free  from  food  debris  (Fig.  104). 

Sclerosing  Glossitis. — Butlin  has  described  several  cases  of  this  condition, 
which  is  due  to  a  cellular  hyperplasia.  As  this  becomes  organized  and  con- 

densed, the  sclerosis  is  produced.     The  plaque  usually  arises  from  the  dorsum 
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of  the  tongue  and  grows  gradually  until  it  reaches  a  large  size.  It  has  a  smooth 
appearance  and  is  dark  red  in  color  which,  later,  may  have  a  purplish  tint. 
The  plaque  is  shiny.  Fournier  states  that  it  may  be  superficial  or  deep. 
The  superficial  form  tends  to  break  down,  resulting  in  fissures  or  ulcers  and 
these,  on  healing,  leave  white  patches.  This  condition  is  very  chronic  and 
usually  not  painful  unless  ulcerated.  The  prognosis,  of  course,  depends  upon 
the  extent  of  the  lesion  and  the  treatment  employed.  After  a  scar  has  formed 

the  plaque  is  permanent.  The  patient  should  be  treated  actively  and  sal- 
varsan  employed  unless  contra-indicated. 

HERPES  OF  THE  TONGUE 

Herpes  of  the  tongue  is  seen  usually  in  conjunction  with  herpes  of  the 
face  and  lips.  The  lesion  has  the  same  appearance  as  that  found  in  other 
portions  of  the  body.  The  vesicle  wall  soon  ruptures,  leaving  a  red,  inflamed, 
tender  and  more  or  less  indurated  area.  The  lesions  are  found  usually  on 
the  tip  and  borders  of  the  tongue.  Cases  of  recurrent  herpes  are  seen  in 

syphilitic  subjects.  They  are  characterized  by  the  fact  that  the  usual  treat- 
ment for  syphilis  has  little  effect  on  them.  They  recur  frequently  after 

cauterization.  The  erosions  are  small,  numerous  and  scattered.  Usually 
they  last  a  short  time,  but  there  is  a  marked  tendency  toward  recurrence. 
The  treatment  in  both  these  conditions  consists  in  the  local  application  of 
bismuth,  borax  and  prepared  chalk.  When  the  lesions  lose  their  marked 
tenderness,  alum  may  be  used. 

Other  Conditions  Affecting  the  Tongue. — The  lepra  bacillus  may  affect 
the  tongue  and  produce  lesions  characteristic  of  this  disease.  Papilli- 
form  tumors  or  fissures  are  seen  in  this  condition. 

Pemphigus  is  seen  upon  the  tongue  occasionally.  It  is  characterized 

by  well-marked  bullae.     The  tongue  is  dry,  hard  and  brown. 
Purpura  of  the  tongue  is  seen  occasionally  in  conjunction  with  the  same 

disease  of  the  body. 
Erysipelas  may  affect  the  tongue,  but  rarely  does  so  primarily. 

Gangrene  of  all  or  a  part  of  the  tongue  may  occur  after  a  severe  inflamma- 
tion.    It  is  found  more  often,  however,  following  a  bite  or  sting  of  animals. 

Small  pox,  scarlet  fever,  chicken  pox  and  diphtheria  all  have  their  char- 
acteristic signs  located  on  the  tongue.  For  a  more  detailed  discussion  of 

these,  the  reader  is  referred  to  text-books  on  medicine. 

Pigmented  Tongue. — In  Addison's  disease  the  tongue  may  become  pig- 
mented. Dark  or  black  colored  areas  are  found,  usually  near  the  tip.  The 

tongue  may  be  discolored  also  by  food  and  medicines. 

TUMORS  OF  THE  TONGUE 

Tumors  of  the  tongue  are  very  important,  especially  owing  to  the  fact 
that  carcinoma  appears  so  frequently  in  this  region.     Each  of  us,  therefore, 
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should  become  thoroughly  familiar  with  these  tumors  in  order  to  make  an 
accurate  differential  diagnosis.  It  is  only  thus  that  we  will  be  able  to  save 
the  lives  of  many  people.  There  is  no  question  but  that  cancer  is  a  curable 
disease,  provided  the  diagnosis  is  made  early  and  the  tumor  thoroughly 
removed. 

As  elsewhere  in  the  body,  tumors  of  the  tongue  may  be  benign  or  malig- 
nant.    Among  the  benign  tumors  we  find  the  following: 

Angioma 

Cystoma 
Enchondroma 

Fibroma 

Lipoma 
Papilloma 

Angiomata  of  the  Tongue. — ^Angiomata  of  the  tongue  are  not  seen, 
frequently  (Fig.  105.)     The  pathology  does  not  vary  at  all  from  tumors  of 

this  kind  found  elsewhere  in  the  body. 
For  description  of  their  composition 

see  page  92.  These  tumors  rarely  at- 
tain a  large  size,  but  are  important 

because  of  their  tendency  to  bleed. 
Occasionally,  however,  the  tumor  may 
spread  and  involve  the  entire  tongue  or 
the  floor  of  the  mouth.  The  angioma 
has  a  bluish  color  and  feels  soft  to  the 

touch.  On  compression  the  tumor  will 

disappear,  to  return  as  soon  as  the 

pressure  is  relieved.  Varicose  veins  oc- 
casionally are  confused  with  these  tu- 

mors. Aneurisms  of  the  tongue  also 
may  be  mistaken  for  this  condition. 
The  treatment  consists  in  removing  or 

destroying  the  tumor.  This  should  be 

done  early,  as  angiomata  have  a  ten- 
dency to  enlarge.  It  is  a  simple  matter 

to  remove  these  tumors  in  the  beginning  and  exceedingly  difiicult  if  they 

have  become  of  any  size.  Many  recommend  the  injection  of  irritating  sub- 
stances, but  this  is  a  dangerous  practice.  Others  have  suggested  the  liga- 

ture of  vessels  or  cauterization,  but  excision  still  remains  the  best  method 
of  curing  the  condition.  The  electric  needle  has  been  employed,  but  its 
greatest  success  Hes  in  the  treatment  of  small  tumors. 

Cystomata  and  Enchondromata.— Cysts  of  the  tongue  are  very  rare  and, 
when  found,  are  usually  semi-transparent  and  small  in  size.  The  treatment 
consists  in  removal  of  the  tumor  without  rupture  of  the  sac. 

Enchondromata  are  exceedingly  rare,  only  a  few  cases  being  recorded. 
Fibromata  and  Keloid. — Fibromata  occur  either  as  soft  or  hard  tumors. 

The  former  usually  are  pedunculated,  while  the  latter   are  intramuscular. 

Fig.   105. — Congenital   angioma   of   the 
tongue.     {Oakman.) 
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Very  little  pain  is  experienced  with  these  tumors  and  the  symptoms  are 
referable  to  the  size  they  attain.  The  treatment  is  excision.  Keloid  is 
found  occasionally,  but  it  is  exceedingly  rare.     Butlin  cites  two  cases. 

Lipomata. — ^Lipomata  of  the  tongue  are  somewhat  uncommon.  They 
may  be  found  in  the  tongue  or  under  it  and  they  may  occur  singly  or  in 

groups.  It  is  rare  that  the  tumor  is  found  deeper  than  the  mucous  mem- 
brane, which  becomes  thin  owing  to  the  pressure  of  the  tumor.  They  are 

freely  movable  and  lobulated.  It  is  seldom  that  ulceration  occurs  in  spite 
of  the  fact  that  the  mucous  membrane  is  greatly  thinned.  The  tumor  causes 

little  or  no  inconvenience  unless  it  attains  sufi&cient  size  to  attract  the  patient's 
attention.  They  should  not  be  interfered  with  unless  they  are  causing  trouble. 
Small  tumors  may  be  removed  under  local  anesthesia.  The  wound  is  then 
closed  by  deep  sutures  and  the  mouth  kept  clean. 

Papillomata. — Papillomata  are  superficial  epithelial  tumors  which  are 
found  occasionally  on  the  dorsum  of  the  tongue.  They  may  also  occur 
on  the  mucous  membrane  of  other  portions  of  the  oral  cavity.  While 
they  are  found  at  all  ages,  they  are  of  particular  interest  in  those  who  have 
passed  middle  life.  Papillomata  are  hard  and  occasionally  may  even  become 
hornified.  The  treatment  consists  in  removing  them  completely.  One 
should  not  hesitate  as  these  tumors  frequently  develop  epitheliomata.  An 
epithelioma  has  often  been  diagnosed  as  a  papilloma  and  operation  delayed, 

thus  causing  much  injury.  After  removing  a  papilloma,  it  should  be  exam- 
ined thoroughly  and  its  malignancy  or  non-malignancy  determined.  Blair 

states:  "We  have  been  struck  with  the  large  proportion  of  inactive,  appar- 
ently innocent  papillomata  that,  in  routine  examination,  showed  histologic 

characteristics  of  carcinoma." 
Injuries  to  the  Tongue. — The  tongue  may  be  subject  to  injury  from 

burns  and  scalds.  The  milder  forms  are  quite  common.  The  severe 
form  is  seen  following  the  ingestion  of  chemical  caustics  such  as  phenol, 

bichloride  of  mercury,  sodium  or  potassium  hydroxide.  In  this  form  the  dam- 
age done  the  tongue  is  usually  very  severe.  In  the  mild  cases  the  superficial 

epithelium  only  is  involved,  while  in  the  latter,  the  muscular  tissue  is  affected 

also.  In  carbolic  acid  burns,  the  tongue  is  hard  and  white  and  the  other  tis- 
sues in  the  mouth  are  involved  also.  In  poisoning  by  corrosive  sublimate,  the 

tongue  is  white  and  shriveled.  Scalding  by  water  happens  frequently  in 
young  children.  The  tongue  then  is  acutely  inflamed  and  is  soon  covered  by 
blisters.  The  treatment  of  these  conditions  is  usually  easy.  In  the  milder 
forms,  keeping  the  mouth  cleansed  with  boric  acid  solution  is  sufficient.  In 
the  more  severe  forms,  olive  oil  or  a  solution  of  sodium  bicarbonate  may  be 
used.  No  attempt  should  be  made  to  remove  the  cauterized  portions  until 
demarcation  is  complete. 

Occasionally  insects  are  taken  into  the  mouth  by  being  concealed  in  some 

edible,  especially  fruit.  The  resulting  sting  causes  the  tongue  to  swell  mark- 
edly and  to  become  very  painful.     A  weak  alkaline  solution  usually  is  suffi- 
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cient  to  allay  the  principal  symptoms.  If  seen  early,  the  sting  may  be  removed 
and,  by  gentle  pressure,  the  formic  acid  squeezed  out. 

The  tongue  is  subject  to  wounds,  especially  in  children.  The  usual  form 
is  that  seen  following  accidental  biting  with  the  teeth.  These  small  wounds 
rarely  need  any  medical  attention.  When  the  tongue  is  bitten  during  an 
epileptic  fit,  the  injury  may  be  severe  and  occasionally  necessitates  suturing. 
If  the  bleeding  is  uncontrollable,  the  lingual  artery  may  be  ligated.  This  is 
seldom  necessary,  however.  Wounds  of  the  tongue  may  also  be  inflicted  by  a 
foreign  body,  such  as  splinters  of  wood,  toy  guns  and  other  playthings  used 
by  children.  The  treatment  depends  on  the  extent  of  the  injury,  but  the 
essential  feature  is  to  keep  the  mouth  very  clean  to  prevent  the  formation 
of  an  abscess. 

Sarcoma  of  the  Tongue.- — Sarcomata  of  the  tongue  are  rarely  seen  and 
comparatively  few  cases  have  been  reported.  Butlin  has  classified  these 
tumors  into  five  divisions: 

1.  Those  which  are  relatively  benign  and  which  arise  in  the  muscular 
substance  of  the  tongue. 

2.  A  malignant  form  which  involves  the  glands  and  has  a  tendency  to 
recur. 

3 .  The  small,  round-celled  sarcomata  which  occur  at  the  base  of  the  tongue. 
4.  Sarcomata  following  upon  congenital  lymphangiectasis. 
5.  Secondary  sarcoma  of  the  tongue. 

This  is  rather  an  extensive  classification  for  a  condition  which  appears  so 
infrequently.  I  believe  that  the  classification  outlined  in  the  Chapter  on 
Tumors  is  sufficient  to  cover  the  various  types  of  sarcomata  found  in  the 
tongue. 

There  is  no  definite  train  of  symptoms  referable  to  these  tumors.  From 
the  description  in  the  literature,  it  seems  that  any  portion  of  the  tongue  may 
be  involved.  The  lesion  appears  first  as  a  small  nodule,  which  soon  becomes 

painful  and  may  ulcerate.  Depending  upon  the  type  (round-celled  sarcoma), 
the  lymph  glands  of  the  neck  may  soon  be  involved.  After  ulceration  has 
taken  place,  however,  the  glands  are  usually  enlarged,  owing  to  the  septic 

infection  which  is  always  present.  The  small,  round-celled  sarcoma  seems  to 
be  the  most  malignant  and,  even  after  complete  removal  of  the  tongue,  re- 

currence is  the  rule. 

The  diagnosis  of  sarcoma  is  difficult  and  microscopic  examination  should 
be  made  in  every  case  where  this  condition  is  suspected.  A  small  piece  of 
tissue  should  be  removed  for  this  purpose.  It  is  best  to  include  the  edge  of 
the  growth.     The  hemorrhage  may  be  controlled  by  a  cautery. 

The  proper  treatment  of  this  condition  is  complete  removal  of  the  tumor 

with  a  goodly  portion  of  the  healthy  tissue.  When  the  lymph  nodes  are  en- 
larged, they  should  be  dissected,  as  well  as  the  primary  tumor.  In  the  less 

malignant  forms,  especially  if  taken  early,  it  seems  unnecessary  to  amputate 

the  tongue  completely.     In  the  small,  round-celled  sarcoma  it  may  be  neces- 
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sary  to  perform  several  operations  in  order  to  remove  a  recurring  tumor. 

Mikuilicz  reports  a  case  which  was  operated  three  times  before  the  disease 

was  checked.     Coley's  serum  should  be  used  after  operation. 
Carcinoma  of  the  Tongue. — Carcinoma  (Fig.  106)  of  the  tongue  is  a  com- 

paratively common  lesion  of  this  organ.  It  is  one  of  the  most  distressing  and 

deforming  conditions  which  the  professional  man  has  to  treat.  As  the 

individual  affected  runs  the  risk  of  losing  entirely  his  power  of  speech 

and  of  mastication,  it  behooves  us  to  become  thoroughly  familiar  with  the 

appearance  and  course  of  carcinoma  of  the  tongue.  It  requires  an  accurate 

knowledge  and  careful  judgment  to  be  able  to  differentiate  the  condition  in 

its  incipiency.  It  is  of  far  more  importance  than  to  be  able  to  recognize  it 

after  the  lesion  has  been  present  many  months  or  years.  Little  judgment  is 

necessary  on  the  part  of  any  one  to  say  then  that  the  hard,  painful  swelling, 

with  ulceration,  is  a  carcinoma.  I,  therefore,  wish  to  emphasize  the  impor- 
tance to  humanity  of  the  early  diagnosis  of  carcinoma  of  the  tongue  and,  in 

fact,  carcinoma  anywhere  in  the  body.  Too  much  time  or  too  much  study 

can  never  be  spent  to  better  advantage  than  in  researches  on  this  subject. 

When  one  thinks  of  the  responsibilities  involved  in  neglecting  to  diagnose  a 

carcinoma  early,  it  almost  causes  a  shudder.  A  carcinoma  taken  early  will 

yield  to  treatment  while,  taken  late,  a  marked  deformity  results  with  probable 
death. 

Etiology  of  Carcinoma  of  the  Tongue. — As  elsewhere  in  the  body,  car- 
cinoma of  the  tongue  is  seen  usually  in  adults  ranging  from  forty  to  sixty 

years  of  age.  It  rarely  attacks  children  or  youths.  If  it  does  develop  before 

the  thirtieth  year,  it  is  due  generally  to  a  strong  hereditary  tendency  and  is 

extremely  malignant,  the  patient  dying  before  the  end  of  six  months.  The 

frequency  of  cancer  of  the  tongue  is  far  greater  among  men  than  women. 

This  is  especially  so  in  the  United  States.  It  is  claimed  that  about  two  per 

cent,  are  found  in  women,  therefore,  it  must  be  charged  to  the  use  of  tobacco 

to  a  great  extent.  Occasionally  we  find  a  cancer  appearing  in  a  non-smoker, 
but  it  is  very  rare  and  due  to  some  other  exciting  cause.  Carcinoma  of  the 

tongue  is  found  more  frequently  among  the  poor,  because  the  exciting  cause 

is  allowed  to  remain  until  the  epithelial  cells  change  their  character.  The  use 

of  clay  pipes  and  the  neglect  of  teeth  are  more  frequent  in  this  class  than 

among  the  well-to-do.  Regarding  the  frequency  of  this  tumor  in  comparison 
to  the  appearance  of  carcinoma  in  other  portions  of  the  body,  Jessup  states 

that  out  of  4600  cases  collected  from  various  papers,  400,  or  8.5  per  cent., 

appeared  in  the  tongue.  In  550  deaths  from  cancer  of  the  tongue  registered 

in  England,  447  appeared  in  males  and  73  in  females. 

Aside  from  the  age,  sex  and  class,  the  etiology  of  cancer  of  the  tongue  may 

be  divided  into  the  following  predisposing  and  exciting  factors: 

Among  the  predisposing  causes,  syphilis  is  considered  of  primary  impor- 

tance and  this  is  followed  by  tuberculosis,  rheumatism  and  gout.  The  ques- 
tion of  heredity  is  a  much  discussed  subject  at  present,  and,  while  nothing  is 
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very  definitely  decided,  it  appears  to  me  that  this  plays  a  part  in  causing  at 

least  a  predisposition  to  the  development  of  carcinoma.  The  exciting  cause 

of  carcinoma  of  the  tongue  is  usually  a  local  and  long-continued  irritation. 
This  is  well  illustrated  in  the  case  of  General  U.  S.  Grant.  As  is  well  known, 

he  was  an  inveterate  smoker  of  cigars.  It  has  been  stated  that  he  put  a  cigar 
in  his  mouth  when  he  got  up  and  kept  one  there  until  he  retired.  He  died 

from  the  effects  of  cancer  of  the  tongue  following  this  constant  local  irritation. 

The  following,  in  the  order  mentioned,  are  the  most  frequent  irritants  produc- 
ing this  condition: 

1.  Tobacco. 

2.  Jagged  teeth, 

3.  Poorly  fitting  dentures. 

4.  Salivary  calculus. 

5.  Sharp  pipe  stems. 
6.  Cigar  and  cigarette  holders. 

7.  Chemical  caustics. 

Regarding  the  use  of  chemical  caustics,  Butlin  says:  "If  there  be  one  thing 
more  harmful  than  another  in  the  treatment  of  simple  indolent  sores  and  af- 

fections of  the  tongue  in  persons  over  thirty  years  of  age,  it  is  the  application 

of  a  strong  caustic."  With  this  opinion  I  am  heartily  in  accord.  It  is  re- 
grettable that  the  general  practitioner  cannot  become  more  thoroughly  con- 

vinced of  the  danger  of  using  this  form  of  treatment. 

Pathology. — The  pathology  of  carcinoma  of  the  tongue  varies  little  from 
an  epithelioma  elsewhere  in  the  body.  For  a  detailed  description  of  the 

character  of  the  cells  composing  this  tumor,  see  page  loi.  The  tumor  may 

appear  on  any  part  of  the  tongue,  but  the  anterior  half  is  affected  most  fre- 
quently, the  edges  being  involved  more  often  than  the  dorsum.  In  80  cases 

collected  by  Butlin,  the  tumor  was  found  in  the  following  positions: 

Root    I 

Anterior  half  and  tip    3 

Right  border    12 

Left  border    17 

Right  side    11 

Left  side    15 
Border    i 

Dorsum    15 

Right  under  side    2 
Left  under  side    i 

Whole  tongue    i 

Total    80 

The  cause  for  the  appearance  of  tumors  in  the  anterior  portion  is  explained  by 

the  fact  that  the  local  irritation  is  applied  most  frequently  to  this  part  of  the 

tongue.     Pipe  stems,  cigars,  etc.  come  in  contact  only  with  this  portion. 



Fig.  io6. — Cancer  in  the  form  of  a  white,  prominent,  warty  mass  with  scarcely  any 
induration  except  at  its  attachment  to  the  surface  of  the  tongue.  Old  leucoplakic  tongue, 
with  little  thick  white  patches  and  warts.  {Bull in  collection,  Royal  College  of  Surgeons, 
London.) 
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Fig.   107. — Cancer  grafted  on  a  leucoplakic  area  in  a  male,  age  60.     (Butlin.) 
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Symptoms,- — Butlin  mentions  five  conditions  which  are  the  usual  types 
seen  in  early  carcinoma  of  the  tongue: 

1.  A  little  plaque-like,  hard  sore,  smooth  and  polished,  but  neither  ul- 
cerated nor  excoriated. 

2.  The  transformation  or  replacement  of  a  simple  ulcer  by  a  cancerous 
ulcer,  which  only  differs  from  the  simple  ulcer  by  feeling  a  very  little 
stiffer  and  a  very  little  firmer. 

3.  The  tranformation  of  an  entire  plaque  of  leucoplakia  into  a  plaque  of 
cancer.     The  difference  is  rnarked  by  very  slight  thickening,  a  denser 
white  and  furrowing  and  fissuring  in  various  directions,  but  without 
excoriation  or  ulceration. 

4.  The  transformation  of  one  small  area  of  a  leucoplakia  tongue  into 

cancer,  only  marked  at  first  by  very  slight  and  superficial  hardening. 

5.  A  white,  warty  growth  or  compound  w^art,  neither  broken  nor  ulcerated 
and  feeling  at  first  as  if  it  were  fixed  to  the  mucous  membrane  and  quite 
superficial. 

The  onset  of  this  disease  is  usually  an  inflammatory  lesion  of  any  variety. 
It  may  be  a  simple  blister  or  one  of  the  more  complex  lesions,  such  as  an  ulcer, 
fissure,  excoriation,  papilloma,  leucoplakic  patch,  gumma  or  tubercle.  The 

patient  is  continually  rubbing  this  wound  against  what  is  possibly  the  pri- 
mary cause  of  the  condition,  such  as  a  ragged  tooth  or  an  ill-fitting  denture. 

If  allowed  to  continue  more  or  less  indefinitely,  the  surrounding  tissue  be- 
comes inflamed  and  indurated.  Finally,  it  assumes  the  character  of  a  begin- 

ning carcinoma,  in  which  it  is  felt  to  become  harder.  Just  when  the  lesion 
changes  from  an  indolent  ulcer  to  a  malignant  tumor  it  is  difficult  to  say,  but 
it  seems  to  be  the  consensus  of  opinion  that  this  transformation  takes  place 
when  the  induration  occurs.  If  the  disease  starts  from  a,  plaque,  the  onset  is 
somewhat  different  from  that  just  described.  Here  the  lesion  suddenly  takes 

on  more  activity,  becoming  painful,  larger  and  more  inflamed.  In  the  ulcer- 
ous form,  the  glands  below  the  tongue  may  become  enlarged,  but  this  does 

not  mean  necessarily  that  they  are  cancerous  at  this  time.  The  enlargement 
may  be  due  to  the  absorption  of  the  toxins. 

Carcinoma  developing  upon  a  papilloma  causes  the  latter  to  change  its 
character,  which  is  noticed  first  by  the  base  becoming  indurated.  The 
papilloma  itself  becomes  firmer  and  dips  down  deeper  into  the  tongue,  thus 
producing  more  pain  and  a  stiffening.  The  glands  at  the  base  of  the  tongue 
become  involved,  at  which  stage  swallowing  is  very  painful  to  the  patient. 
Carcinomatous  degeneration  then  takes  place,  causing  the  muscular  fibers  to 
harden.     At  this  period,  swallowing  is  impossible. 

Carcinoma  may  also  appear  as  a  hard  nodule  situated  in  the  body  of  the 
tongue  just  below  the  mucous  membrane.  This  tumor  grows  toward  the 
surface,  finally  breaking  through  and  forming  an  ulcer.  It  seems  to  be 
malignant  from  the  beginning.  It  is  here  that  warning  of  the  malignancy 

of  the  growth  is  lacking.     At  the  time  it  breaks  through  the  mucous  mem- 
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brane,  the  base  is  indurated  and  shortly  thereafter  the  cervical  glands  become 
swollen.  The  tongue  is  then  destroyed  very  rapidly,  the  disease  spreading 
at  the  same  time  to  the  adjacent  parts.  The  pain,  of  course,  is  severe,  but 
differs  little  from  other  varieties  of  carcinoma  in  this  region.  The  fetor  is  very 
marked.  Salivation,  with  occasional  hemorrhages,  occurs  and  the  patient 
finds  himself  in  a  very  distressing  condition. 

Early  Symptoms  of  Carcinoma. — It  is  exceedingly  difi&cult  to  convey 
accurately  a  definite  idea  relative  to  the  appearance,  location  and  extent 
of  carcinoma  of  the  tongue  in  a  work  of  this  character.  It  is  doubtful  if  one 
can  learn  this  subject  thoroughly  from  books  or  pictures.  With  such  a 
destructive  disease  as  this,  it  is  imperative  that  the  student  should  not  rely 

upon  book  knowledge,  but  should  gain  his  experience  from  first-hand  material. 

Fig.  io8. — Leucoplakia  of  tongue  with  cancer  cells.     (BuUin.) 

The  diagnosis  of  carcinoma  of  the  tongue  presents  many  sharp  points  of  differ- 
entiation which  may  be  explained  in  a  book,  but  cannot  be  definitely  appHed 

until  one  is  efficient  in  making  close  observations  and  drawing  conclusions 
therefrom.  As  this  subject  is  so  broad,  I  can  only  attempt  to  outline  the 
most  usual  forms  of  carcinoma  seen  in  the  tongue. 

Aside  from  the  age,  sex,  habits  and  social  standing  of  the  patient,  one  of 
the  first  facts  which  is  forcibly  brought  to  our  attention  is  that  the  lesion  is  a 
chronic  one  and  has  remained  approximately  the  same  size  for  a  period  of  two 
or  three  months  (Figs.  107  and  108).  It  is  noticed  also  that  the  lesion  does 
not  recede,  but  has  a  tendency  to  increase  sUghtly.  It  is  seldom  that  the 
patient  will  give  a  history  of  any  appreciable  growth  and  it  is  only  by  making 
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measurements  over  a  period  of  four  to  six  weeks  that  the  increase  is  notice- 
able. It  behooves  us,  therefore,  to  always  look  with  suspicion  upon  any 

tumefaction  or  ulceration  found  in  an  individual  thirty-five  years  of  age  or 

over,  which  does  not  yield  to  active  treatment  and  which  has  slightly  in- 
creased in  size.  After  a  certain  period,  the  base  becomes  indurated  and  if 

there  is  no  ulceration  present,  this  is  an  important  sign.  If,  however,  ulcera- 
tion is  present,  the  induration  may  be  more  extensive,  due  to  the  secondary 

infection  and  this  may  clear  up,  to  some  extent,  under  appropriate  treatment. 

This  improvement  should  not  mislead  one  in  making  a  diagnosis. 

While  persistent  ulceration  usually  is  the  first  typical  sign  of  a  carcinoma 

of  the  tongue,  many  of  these  tumors  do  not  reach  that  stage  until  several 

weeks  have  elapsed.  The  ulcer  has  a  rather  indistinct  outline,  the  edges  of 

which  gradually  descend  to  the  base.  There  is  no  undermining.  The 

induration  depends  somewhat  upon  the  secondary  infection  present.  If  the 

mouth  has  been  kept  clean,  it  may  be  only  slight,  while  in  a  dirty  mouth  it  is 

quite  extensive.  The  base  of  the  ulcer  is  covered  with  a  slightly  yellow, 

necrotic  material  with  here  and  there  red  spots  which  are  the  cancerous  pro- 
trusions. Pain  is  considered  an  early  sign  of  carcinoma.  It  liiay  be  present 

even  before  the  onset  of  any  macroscopical  tumor.  The  usual  time  for  the 

appearance  of  pain  is  shortly  after  the  onset  when  the  carcinoma  has  attained 

sufficient  size  to  interfere  slightly  with  the  motions  of  the  tongue.  As  time 

passes  the  pain  gradually  increases  and  when  ulceration  sets  in,  it  becomes 
more  severe. 

The  above  are  briefly,  the  usual  history  and  findings  seen  in  an  early  case 

of  carcinoma  As  the  disease  advances,  all  the  symptoms  steadily  become 

worse  and  others  also  present  themselves.  With  a  history  like  this,  a  section 

should  be  removed  for  microscopical  examination. 

Later  Symptoms  of  Carcinoma  of  the  Tongue. — It  is  during  this  period 
of  the  disease  (Fig.  109)  that  the  diagnosis  of  carcinoma  of  the  tongue  is 

usually  obvious.  The  ulceration  generally  is  fairly  well  marked,  the  pain 

more  or  less  severe,  the  induration  definitely  present  and,  in  fact,  all  the 

early  symptoms  chiefly  accentuated.  It  is  during  this  stage  that  the  lymph- 
atic glands  are  first  permanently  involved.  It  is  rare  that  they  escape. 

Occasionally  there  is  no  apparent  enlargement  of  any  of  the  glands,  either 

closely  or  distantly  associated  with  the  tongue.  Butlin  says :  "  It  is  probable 
that  in  the  most  rapidly  progressive  cases  the  glands  may  be  affected  within 

a  few  weeks  after  the  disease  within  the  mouth  has  become  actually  carcinoma. 

On  the  other  hand,  there  is  quite  a  good  reason  to  believe  that  carcinoma  of 

the  tongue  may  exist  six,  possibly  even  more,  months  before  the  glands  are 

involved."  The  lymphatic  glands  have  a  hard,  shot-like  feel  which  is 
claimed  to  be  characteristic  of  a  cancerous  involvement.  If^much  infection 
is  present,  they  may  also  be  somewhat  softer  than  this.  Occasionally  only 

one  gland  in  a  chain  may  be  palpated,  but  this  does  not  imply  necessarily 

that  the  remainder  of  this  chain  is  not  involved.     On  microscopical  examina- 
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tion,  this  gland  presents  the  same  appearance  as  carcinoma  in  the  tongue. 

If  the  tumor  has  been  removed  from  the  mouth,  the  lymphatic  glands  remain- 
ing in  the  neighborhood  may  not  show  any  tendency  to  grow,  but  suddenly, 

perhaps  several  years  later,  they  become  markedly  enlarged  and  show  typical 
signs  of  the  original  carcinoma.  The  superior,  deep  cervical  glands  are  the 
ones  usually  involved  and  they  should  be  palpated  in  every  case  which  is  at 

all  suspicious.  The  glands,  under  the  tip  of  the  tongue  near  the  genio-hyoid 
muscle  may  be  affected   early  in  the  course  of  carcinoma  located  at  this 

point.  Late  in  the  course  of  the  disease 
the  glands  become  more  or  less  matted 

together. 
The  pain  becomes  persistent  and 

may  radiate  to  various  portions  of  the 
face.  Thus  one  patient  complains  of 
pain  about  the  ear,  another  about  the 
top  of  the  head  and  another  of  pain  in 
the  teeth.  The  pain  is  usually  located, 
however,  at  the  site  of  the  disease. 

Hemorrhage  may  appear  early  and  is 
the  result  of  denuding  the  base  of  the 
ulcer  during  the  act  of  eating  or  from 
erosion.  It  is  rare  that  the  hemorrhage 
becomes  enough  to  cause  death.  It  is 
more  apt  to  appear  frequently  and  in 
small  amounts.  Salivation  occurs  early 

in  the  course  of  this  stage  of  the  dis- 
ease and  continues  to  increase  gradu- 

ally, much  to  the  discomfort  of  the  patient. 
The  ulcer  attains  a  larger  size,  thus  inhibiting  the  motility  of  the 

tongue  to  a  greater  extent.  The  patient  now  complains  of  a  stiffness  which 
interferes  more  or  less  with  deglutition  and  mastication.  A  considerable 
portion  of  the  tongue  may  actually  be  destroyed,  resulting  in  much  deformity. 
If  the  lesion  is  located  at  the  border  of  the  tongue,  the  adjacent  mucous 
membrane  and  mandible  may  become  involved.  Speaking  is  affected  also 
to  a  more  or  less  degree,  either  as  a  result  of  the  loss  of  tissue  or  from  the  lack 
of  normal  motility.  It  is  during  this  stage  that  cachexia  becomes  evident. 
The  patient  loses  weight,  the  color  of  the  skin  changes,  becoming  slightly 
yellow,  and  the  patient  assumes  a  pallor  which  gradually  becomes  more 
marked.  The  discharge  from  the  mouth  has  an  intensely  disagreeable  odor. 

Final  Symptoms  of  Carcinoma  of  the  Tongue. — In  this  stage  of  the  dis- 
ease, the  condition  is  so  obvious  that  even  a  layman  would  be  able  to 

make  a  diagnosis.  Here  the  process  is  incurable  and  the  patient's  days  are 
usually  numbered.  All  the  symptoms  mentioned  in  the  previous  sub-head- 

ings are  greatly  intensified.     The  carcinoma  itself  spreads  very  rapidly  and 

Fig. 109. — Ulcer  of  the  tongue  due  to 
carcinoma. 
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soon  involves  not  only  the  soft  structures  in  the  immediate  neighborhood, 

but  also  the  mandible  on  that  side.  The  teeth  become  loose  and  fall  out, 

the  neighboring  glands  are  markedly  involved,  so  much  so  that  the  tissues 

surrounding  are  indurated.  The  skin  over  these  glands  may  be  so  stretched 

that  an  ulcer  soon  forms.  The  pain  becomes  excruciating  and  interferes  with 

sleep.  The  administration  of  food  per  mouth  is  impossible  and  the  patient 

rapidly  loses  weight.  If  the  carcinoma  is  located  well  back  at  the  base  of  the 

tongue,  the  growth  may  involve  the  surrounding  structures  to  such  an  extent 

that  the  patient  has  a  tendency  to  become  asphyxiated. 

Diagnosis  of  Carcinoma  of  the  Tongue. — The  diagnosis  of  carcinoma  of 
the  tongue  is  extremely  important  and  should  be  made  early  in  order  to  give 

the  patient  the  best  opportunity  for  a  complete  recovery.  It  is  more  im- 
portant that  the  early  symptoms  of  the  disease  be  thoroughly  understood  as 

it  is  then  possible  to  remove  the  carcinoma  surgically  with  the  least  deformity 

and  the  least  chance  for  recurrence.  The  diagnosis  depends  upon  the 

symptoms  which  have  been  enumerated  previously.  Several  conditions 

may  simulate  this  disease  and  come  into  consideration  when  making  a 

differentia]  diagnosis.  Syphilitic  ulcers  andgummata  present  signs  and  symp- 
toms which  often  mislead.  While  a  syphilitic  gumma  usually  appears  on 

the  dorsum  of  the  tongue,  the  form  of  carcinoma  which  remains  unbroken 

also  appears  here.  Early,  the  course,  general  shape  and  consistency  of  both 

tumors  are  the  same.  This  renders  it  almost  impossible  many  times 

to  distinguish  between  them.  It  is  only  by  noting  other  signs  of  syphilis 

and  by  the  action  of  the  antisyphilitic  treatment  that  we  are  able  to  make 
a  differentiation. 

As  was  mentioned  previously,  the  differentiation  between  gummatous 

ulcers  and  cancerous  ulcers  is  very  important  as  these  coixditions  are  met  with 

frequently.     Butlin  thus  tersely  sums  up  the  points  in  this  differentiation: 

"Gummatous  ulcers  are  often  met  with  in  the  central  part  of  the  tongue, 
cancerous  ulcers  chiefly  at  the  borders;  the  edges  of  the  gummatous  ulcers  are 

usually  undermined,  those  of  cancerous  ulcers  are  raised,  nodular  and  hard; 

gummatous  ulcers  are  much  more  often  multiple  than  cancers;  gummatous 

ulcers  are  rarely  so  deeply  or  so  widely  indurated  as  cancers;  and  the  lymph- 
atic glands  are  scarcely  ever  affected  in  tertiary  syphilis,  whereas  they  are 

almost  invariably  enlarged  in  connection  with  cancerous  ulcers  which  have 

existed  long." 
Of  course,  the  microscopic  test  should  be  made  and  occasionally  it  is  ad- 

visable to  use  the  therapeutic  test.  The  microscopic  test  is  not  difficult  to 

make,  yet  it  is  surprising  how  many  fail  to  take  advantage  of  this  very  accu- 
rate means  of  diagnosis.  The  edge  of  the  ulcer  may  be  touched  with  a  local 

anesthetic  and  a  small  piece  cut  out.  This  is  then  treated  as  any  pathological 

specimen  should  be  and  examined.  The  Wassermann  test  should  be  applied 
also. 

Tuberculosis  may  present  many  features  which  simulate  cancer.     The 
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unbroken  tubercle  very  closely  resembles  the  early  stage  of  carcinoma.  The 

ulcerated  tuberculous  lesion  presents  many  things  in  common  with  the  later 

stages.  It  is  fortunate,  however,  that  the  treatment  consists  in  complete 

excision  in  either  condition,  so  that,  as  far  as  the  tongue  is  concerned,  the 

differentiation  is  not  essential.  When  it  comes  to  the  removal  of  the  lymph- 
atic glands,  it  is  more  important  to  know  definitely  whether  the  lesion  is 

malignant  or  not.  This  can  be  determined  quickly  at  the  time  of  operation 

by  examining  a  frozen  section. 

The  differentiation  between  a  papilloma  and  a  carcinoma  is  difficult  early 

in  the  course  of  the  disease.  It  is  in  this  condition  that  the  history  of  the  case, 

the  age  of  the  patient  and  the  extent  of  the  disease  are  the  deciding  factors. 

In  papilloma  the  condition  clears  up  usually  after  the  exciting  cause  has  been 

removed.  Such  is  not  the  case,  however,  in  cancer.  In  case  of  doubt,  a 

microscopic  examination  should  be  made. 

Cancerous  fissures  are  extremely  difficult  to  differentiate  from  non-malig- 
nant ones.  In  these  cases  a  short  course  of  antisyphilitic  treatment  may  be 

instituted  and,  if  improvement  is  not  seen  at  the  end  of  ten  to  fourteen  days, 
a  section  should  be  removed  for  examination. 

Cancers  appearing  on  the  under  surface  of  the  tongue  should  be  differ- 
entiated from  tumefactions  formed  as  a  result  of  inflammatory  conditions  or 

calculi  in  the  sub-maxillary  glands.  A  calculus  may  be  determined  by 
inserting  a  probe  in  the  duct,  while  disease  of  the  gland  may  be  distinguished 

by  the  fact  that  the  tongue  is  only  slightly  involved. 

There  are  other  conditions  which  occasionally  simulate  a  carcinoma  of  the 

tongue,  among  which  may  be  mentioned  actinomycosis,  abscess  of  the  tongue 

and  any  of  the  non-malignant  tumors  mentioned  previously  in  this  chapter. 
The  history  of  the  case,  the  appearance  of  the  lesion  and,  if  necessary,  the 

microscopical  examination  wUl  usually  clear  the  diagnosis. 

To  sum  up  briefly:  A  careful  history  should  be  taken,  the  age  of  the 

patient  ascertained,  the  objective  symptoms  carefully  noted  and  a  micro- 

scopical preparation  made.  It  is  really  upon  the  latter  that  the  final  diag- 
nosis should  be  made  in  doubtful  cases.  When  we  realize  that  even  the  men 

with  the  widest  experience  occasionally  hesitate  to  state  positively  that  a 

certain  lesion  is  clinically  carcinomatous,  it  becomes  more  important  to  make 

this  examination.  It  would  be  a  serious  mistake  to  excise  the  tongue  for  any 

non-malignant  growth.  I,  therefore,  strongly  advise  the  microscopical 
method  of  diagnosis. 

When  is  a  Carcinoma  Operable? — One  of  the  great  and  perplexing  ques- 
tions of  an  oral  surgeon  is  when  and  when  not  to  operate.  The  decision 

depends  a  great  deal  upon  the  time  at  which  the  tumor  is  seen.  A  small 

lesion  located  on  the  tip  of  the  tongue,  with  little  or  no  apparent  involvement 

of  the  lymphatics,  is  easy  to  decide.  In  all  such  cases  operation  should  be 

done  as  soon  as  possible.  It  is  when  the  tumor  has  reached  the  stage  of 

destruction,  with  more  or  less  involvement  of  the  adjacent  tissues  and  lymph- 
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atics,  that  the  question  of  a  radical  operation  is  a  perplexing  one.  If  the 

tumor  is  fairly  well  demarcated  and  the  lymphatics  are  only  moderately  in- 
volved, an  operation  should  be  performed  in  the  hope  that  the  disease  will 

be  arrested  permanently  or,  at  least,  for  a  period  of  a  year  or  more.  In  such 

an  operation,  it  goes  without  question  that  a  large  amount  of  apparently 
normal  tissue  should  be  removed.  The  patient  should  be  given  to  understand 

in  this  case  that  the  operation  has  a  fair  chance  for  permanent  relief  and  he 

should  give  his  unqualified  consent  to  the  removal  of  as  much  tissue  as  is 

necessary.  It  is  better  to  give  him  the  benefit  of  the  doubt  than  to  allow  the 

growth  to  continue  without  any  surgical  interference.  When,  however, 

the  patient  is  markedly  cachectic  and  the  tumor  is  very  extensive,  the  case  is 

removed  from  the  doubtful  list  and  is  usually  classified  as  inoperable.  It  then 

becomes  a  question  of  the  social  and  financial  status,  to  some  extent,  and  of 

the  desires  of  the  patient  as  to  whether  a  palliative  operation  should  be  per- 
formed. A  palliative  operation  will  give  the  patient  perhaps  two  months 

longer  to  live  and,  for  a  portion  of  this  time,  may  relieve  the  intense  suffering 

which  is  almost  unbearable.  It  is  usually  inadvisable  to  attempt,  in  these 

cases,  a  complete  removal  of  the  diseased  area,  but  rather  to  ligate  the  lingual 

artery  or  arteries.  Frequently  it  is  very  surprising  the  marked  change  which 

is  produced  in  the  lesion  by  this  simple  operation.  I  have  seen  extensive 

infection  clear  up,  as  it  were,  over  night,  and  the  tumor  regress  almost  50 

per  cent.  With  the  advent  of  radium,  I  have  been  hoping  that  we  might 

be  able,  with  it  and  this  surgical  procedure,  to  reduce  the  size  and  extent  of  the 

tumor  so  that  a  radical  operation  might  be  performed  and  a  cure  result.  Up 

to  the  present  time,  however,  I  have  not  succeeded  in  satisfying  myself  that 

such  can  be  realized.  It  seems  possible  to  me,  however,  from  the  fact  that 

the  Germans  are  succeeding  so  well  in  cases  of  uterine  carcinoma  and  fibroids. 

With  the  improvement  in  the  diagnostic  ability  of  the  general  practitioner, 

fewer  cases  are  reaching  me  in  which  palliative  operations  are  the  only  surgical 

procedures  which  can  be  done.  I,  therefore,  have  not  had  sufficient  material 

on  which  to  base  any  definite  conclusion.  I  have  been  using  the  radium  with 

some  success,  but  I  must  confess  that  I  am  not  entirely  satisfied  with  the 
results. 

If  the  posterior  part  "of  the  tongue  is  involved  by  the  carcinoma  and  the 
lesion  has  extended  to  the  pharynx  or  fauces,  it  becomes  a  question  of  grave 

doubt  whether  the  patient  would  withstand  the  radical  operation  which  is 

necessary.  It  is  best  to  let  the  patient  decide  for  himself  in  a  case  of  this 

character,  explaining  to  him  the  bare  possibility  that  ultimate  success  may 

be  obtained.  For  patients  who  are  in  a  weakened  condition  from  the  loss  of 

sleep  due  to  the  excessive  pain,  it  is  advisable,  in  every  case,  to  allow  them 

to  gain  a  few  days'  rest  under  the  use  of  narcotics.  In  this  way  the  general 
condition  is  markedly  improved  and  they  will  be  able  to  withstand  the  opera- 

tion. One  should  never  undertake  to  perform  a  radical  operation  on  an  in- 
dividual who  is  markedlv  cachectic  in  order  to  satisfv  the  demands  of  his 
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friends  or  relatives.  While  they  and  the  patient  may  be  very  insistent  and 
while  your  reputation  is  beyond  reproach,  the  general  public,  little  knowing 

the  pressure  brought  to  bear,  will  criticise  the  surgeon  rather  severely,  espe- 
cially when  the  patient  dies  on  the  operating  table.  The  patient  may  be 

relieved  from  a  great  deal  of  suffering  and  have  an  easy  death,  but,  neverthe- 
less, it  is  very  distressing  and  wearing  on  the  surgeon. 

Prognosis. — The  prognosis  in  carcinoma  of  the  tongue  is  very  favorable 
if  the  operation  is  performed  early  in  the  course  of  the  disease.  When  the 
tumor  is  allowed  to  grow  until  the  lymphatics  are  involved,  the  prognosis 
becomes  less  and  less  favorable  as  time  passes.  While  carcinoma  of  the 
tongue  is  a  very  chronic  tumor,  as  a  rule,  some  patients  live  only  a  few  months 
after  the  onset  of  the  disease.  In  general  it  nxay  be  stated  that  the  average 
duration  of  the  disease  is  in  the  neighborhood  of  one  and  a  half  to  two  years 
without  operation.  With  a  radical  operation  during  the  stage  in  which  the 
tumor  has  involved  the  neighboring  lymphatics,  the  prognosis,  in  general, 

is  little  better.  When  the  carcinoma  has  arrived  at  the  stage  where  a  pallia- 
tive operation  is  all  that  can  be  performed,  the  hope  for  a  cure  becomes  very 

remote.  Many  of  these  patients  die  of  diseases  which  result  from  their 
cachectic  condition.  Pneumonia  is  the  most  frequent  of  these.  Butlin 
reports  77  cases  in  which  an  operation  was  performed  and  which  were  traced 

for  over  three  years.  Thirty-two  cases  were  successful.  Warne  reports 
17  1/2  per  cent,  cures  and  many  other  operators  report  equal  success,  while 

some  state  that  every  case  died.  Cases  which  have  been  re-operated  for  a 
return  of  the  carcinoma  have  nearly  all  died. 

Relative  to  the  prognosis  Bloodgood  says: 

"The  figures  in  regard  to  cancer  of  the  tongue  have  just  been  computed, 
and  they  are  most  gratifying.  In  the  past  five  years  I  had  emphasized  to 

the  students  of  the  third-  and  fourth-year  classes  and  to  many  physicians 
the  low  possibility  of  a  cure  in  late  cases  of  cancer  of  the  tongue,  and  I  was 
surprised  at  what  the  new  figures  demonstrated.  Up  to  1908  our  records 

show  about  70  cases;  in  the  past  five  years,  30  cases.  The  per  cent,  of  in- 
operable cases  has  decreased  from  18  to  10,  and  the  per  cent,  of  cures  has 

increased  from  21  to  50  per  cent.  This,  I  think  I  can  prove,  is  due  chiefly  to 
earlier  cases  and  not  always  to  better  surgery.  I  hope  to  demonstrate  in  a 
later  article  that  there  is  also  much  room  for  better  surgery. 

In  addition,  another  remarkable  fact  was  found  in  this  investigation: 

The  very  early  pre-cancerous  lesions  of  the  tongue  have  increased  from  8  to 

30  per  cent.  The  proper  local  excision  of  such  lesions  has  always  accom- 
plished a  cure  and  these  cases,  of  course,  have  been  excluded  from  the 

study  of  the  results  in  the  fully  developed  cases  of  cancer.  These  pre- 
cancerous lesions  on  the  tongue  have  been  warts,  papillomas,  patches  of 

leucoplakia  and  sub-epidermal  nodules  probably  due  to  leucoplakia,  ulcers 
from  wounds  by  the  teeth,  irritation  by  teeth,  burns  from  smoking,  and 
various  types  of  stomatitis    (local)    associated   with   the   excessive   use   of 
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tobacco.  In  every  one  of  these  cases  there  was  a  distinct  local  lesion.  It 
has  been  completely  excised  with  the  knife,  sometimes  in  conjunction  with 
electric  cautery.  There  has  not  been  a  single  failure  to  cure  in  this  group 

of  now  almost  twenty  cases.  "^ 
Treatment  of  Carcinoma  of  the  Tongue. — It  cannot  be  stated  that  every 

carcinoma  of  the  tongue  should  be  operated.  By  referring  to  a  previous 
paragraph,  the  question  when  to  operate  may  be  determined.  If  any  active 

treatment  is  to  be  employed,  one  should  confine  himself  strictly  to  the  opera- 
tive method.  However,  this  does  not  include  cauterization  in  any  form  as  an 

entire  operative  treatment.  It  may  be  employed  in  conjunction  with  the 
knife,  but  this  should  be  done  with  extreme  care.  The  patient  should  be 
prepared  properly  to  withstand  a  radical  operation.  To  do  this  it  is  best  to 

have  him  removed  to  the  hospital  for  several  days'  observation.  His  mouth 
should  be  prepared  carefully  by  having  all  the  decayed  teeth  filled  with  a 

temporary  stopping.  All  valueless  roots  should  be  extracted  and  poorly  fit- 
ting dentures  removed.  The  teeth  should  be  cleaned  thoroughly  and  salivary 

calculi  removed.  The  carcinomatous  ulcer  should  be  cleansed  and  as  much 

infection  relieved  as  possible.  After  this  work  has  been  done,  it  is  not  advis- 
able to  operate  immediately,  because  of  the  danger  of  secondary  infection  in 

the  operative  wound.  If  the  manipulation  performed  to  prepare  the  mouth 
has  been  extensive,  more  or  less  damage  is  done  to  the  mucous  membrane, 
which  lowers  its  resistance.  One  should  wait  at  least  a  week.  Just  before 

operation,  an  antiseptic  mouth-wash  should  be  employed  and  the  oral  cavity 
cleansed  thoroughly  by  this  method.  The  same  solution  may  be  sprayed  be- 

tween the  proximal  spaces  and  the  teeth  painted  with  a  five  per  cent,  solution 
of  tincture  of  iodin.  It  is  needless  to  say  that  the  usual  preparations  for  the 

administration  of  a  general  anesthetic  should  be  made.  In  the  administra-' 
tion  of  the  anesthetic,  one  should  remember  that  it  is  necessary,  owing  to  the 
general  condition  of  the  patient,  to  keep  the  amount  of  the  narcotic  employed 

at  a  minimum.  In  operations  of  this  character,  it  is  best  to  use  chloro- 
form as  the  vessels  of  the  head  are  not  then  engorged.  Some  operators  ad- 

vise the  use  of  an  immunizing  dose  of  anti-streptococcic  serum.  Personally, 
I  have  never  had  occasion  to  use  this,  so  am  not  in  a  position  to  state  whether 
it  is  efficient  or  not. 

Sometimes  it  is  advisable  to  prepare  the  patient  in  a  different  manner 
when  the  operation  is  performed  on  a  tumor  which  is  in  the  later  stages.  It 
may  be  advisable  to  ligate  one  or  both  of  the  lingual  or  external  carotid 
arteries  in  order  to  alleviate,  to  some  extent,  the  infection  which  is  always 
present  (see  page  1026).  After  doing  this,  it  is  best  to  wait  one  or  two  weeks 
before  performing  the  radical  operation.  This  gives  us  ample  time  to  prepare 
the  oral  cavity  properly  and  to  institute  whatever  palliative  dentistry  may 
be  necessary. 

'  Dr.  Joseph  C.  Bloodgood,  Baltimore.      Cancer  of  the  Tongue.      {Southern   Medical 
Jotirnal,  January,  1914.) 
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Tissue  Necessary  to  be  Removed. — In  the  operation  for  removal  of  car- 
cinoma of  the  tongue,  one  of  the  greatest  questions  that  confronts  the  surgeon 

is  how  much  tissue  should  be  removed.  This  cannot  be  answered  in  such  a 

manner  as  to  apply  to  every  case.  The  amount  of  tissue  to  be  removed 
depends  greatly  upon  the  extent  of  the  growth.  The  incision  in  the  tongue 
should  be  made  at  least  2  cm.  beyond  the  diseased  area.  Heidenhain,  Butlin 
and  Kocher  recommend  this  practice,  while  Warren  suggests  that  a  wider 
incision  be  made.  Some  authorities  recommend  an  incision  which  extends 

even  an  inch  beyond  the  diseased  area  and  cite  the  work  done  by  Cheatle, 
who  found,  upon  examining  the  muscles  of  tongues  affected  with  carcinoma, 
that  the  cancer  cells  extended  a  considerable  distance  and  that  this  muscular 

tissue  had  a  normal  appearance  macroscopically.  For  this  reason  it  has  been 

recommended  that  the  hyoglossus,  genio-hyoglossus  and  inferior  lingual  mus- 
cles should  be  removed  where  the  tumor  involves  only  a  small  portion  of  the 

tongue  on  one  side.  I  have  been  content  to  remove  healthy  tissue  to  the 
extent  of  about  2  cm.  beyond  the  diseased  area  and  I  believe  that  this  incision 
will  give  as  good  results  as  one  made  further  back.  In  later  stages  and 
where  the  tumor  is  located  at  the  base,  the  whole  tongue  should  be 
removed  and  the  incision  should  extend  as  far  beyond  the  diseased  area  as 

possible. 
The  question  of  whether  the  lymphatic  glands  should  be  removed  has 

caused  a  great  deal  of  discussion.  It  seems  to  be  the  consensus  of  opinion 
of  those  who  work  in  this  field  that  it  is  essential  to  remove  certain  of  these 

glands,  regardless  of  the  fact  that  they  are  not  apparently  affected.  While 
it  is  possible  that  the  lymphatic  glands  are  capable  of  destroying  cancer  cells 
which  may  reach  them,  it  is  not  probable  that  all  these  cells  will  be  thus 
destroyed.  It  is,  therefore,  much  wiser  to  remove  them  than  to  wait  and  get 
recurrences.  Kocher  reports  a  case  seen  with  Poirier  in  which  a  small 
epithelioma  was  removed  from  the  edge  of  the  tongue  with  all  the  glands  on 
the  same  side  of  the  neck.  In  this  case  there  was  no  recurrence  in  the  tongue 

or  on  the  side  of  the  neck  operated,  but  a  year  later  a  glandular  swelling  ap- 
peared below  the  angle  of  the  mandible  on  the  opposite  side.  From  the 

work  of  Kiittner  and  Poirier,  it  has  been  found  that  the  lingual  lymphatics 
have  a  wide  distribution.  Those  from  the  tip  of  the  tongue  drain  into  the 
suprahyoid  glands  and  occasionally  into  glands  still  lower  down,  while  those 
from  the  borders  of  the  tongue  enter  glands  located  in  the  digastric  triangle. 
The  lymphatics  from  the  center  of  the  tongue  drain  into  glands  located  at  the 
bifurcation  of  the  carotid  artery  and  to  a  definite  gland  at  the  lower  border  of 
the  digastric  muscle.  They  describe  a  gland  (the  omohyoid  gland)  which  is 

located  in  the  angle  between  the  omohyoid  and  the  sterno-mastoid  muscles. 
This  gland  they  claim  to  be  particularly  liable  to  infection.  From  the  results 
obtained  by  Butlin  in  cases  which  were  operated  without  the  removal  of  the 
lymphatic  glands  and  those  in  which  they  were  removed,  it  is  evident  that  the 
latter  remain  freer  from  recurrences  than  the  former.     Blair  quotes  Butlin  as 
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follows:  "It  seems  as  if  it  were  hard  lines  on  those  people  to  induce  them  to 
undergo  an  operation  which  may  not  be  necessary  because  half  of  them,  or 
more,  would  suffer  from  glandular  disease  without  the  operation,  but  the 
trend  of  surgical  opinion  has  been,  for  many  years,  in  favor  of  doing  too  much 
rather  than  too  little  and  of  removing  those  parts  and  structures  which  are 
very  liable  to  become  diseased,  although  there  is  no  certainty  that  they  will 
become  diseased.  Certainly,  I  would  have  my  glands  removed  if  I  had 

cancer  of  the  tongue." 
When  the  lymphatics  are  palpably  enlarged,  there  is  no  argument  about 

their  removal.  The  question  comes  up,  however,  as  to  the  extent  of  the  dis- 
section. I  should  say  that  in  every  case  the  entire  lymphatic  chain  should  be 

dissected  and  removed  en  masse.  If  the  patient  is  in  such  physical  condition 

that  an  extensive  operation  is  contra-indicated,  the  enlarged  nodules,  at  least, 
should  be  removed  and  after  the  patient  regains  his  strength,  a  second 
operation  performed.  When  the  carcinoma  is  bilateral  or  located  at  the 

base  of  the  tongue,  the  lymphatics  on  both  sides  of  the  neck  should  be  dis- 
sected. The  same  exception  applies  to  this  as  just  stated,  namely,  that  a 

patient,  who  is  a  poor  operative  risk,  should  not  be  subjected  to  the  extensive 
dissection  necessary  to  remove  these  glands  at  the  time  of  excising  the  tongue. 
Crile  advocates  the  extensive  removal  of  the  lymphatics,  the  internal  jugular 
vein  and  the  sterno-mastoid  muscles.     Maitland  concurs  with  this  view. 

Position  of  the  Patient  During  Operation. — The  position  of  the  patient 
during  this  operation  is  very  important.  It  is  essential  to  prevent  the  aspira- 

tion of  blood  and  mucous  secretion.  This  can  best  be  done  by  placing  the 
patient  on  his  side  and  tilting  the  table  so  that  the  head  is  slightly  lower  than 
the  feet.  The  blood  then  flows  into  the  cheek  and  out  of  the  mouth.  The 

semi-sitting  position  is  recommended  by  some,  but  I  have  not  found  it  ad- 
vantageous. The  lighting  arrangement  should  be  such  that  a  complete  view 

of  the  mouth  is  obtained.  I  have  found  that  artificial  light  is  dependable  at 
all  times  and  is  preferable  to  daylight,  as  it  can  be  more  concentrated. 

Instnunents  Necessary. — The  instruments  described  in  this  book  serve 
every  purpose  for  this  operation.  The  tongue  forceps,  in  its  present  form,  not 
only  lifts  the  tongue,  but  holds  it  firmly  in  place.  The  simplicity  and  utility 

of  this  instrument  commend  it.  A  series  of  three  belly-shaped  knives,  many 
forceps  to  catch  the  bleeding  points,  needles  and  holder,  tissue  forceps, 
tenaculum,  retractors  and  suture  materials  are  all  the  articles  necessary  to 
perform  this  operation. 

Intra-oral  Excision. — The  tongue  may  be  partially  removed  intra-orally 
with  advantage  when  the  tumor  is  freely  movable  and  the  floor  of  the 
mouth  not  involved.  This  is  the  stage  which  may  be  called  the  early 
operation  for  cancer  of  the  tongue.  It  is  in  these  cases  that  the  best  results 

are  obtained.  Kocher  states  that  the  ideal  operation  in  this  condition  "con- 
sists in  an  excision  of  the  tongue  through  healthy  tissue,  while  the  glands  in  the 

middle  line  and  on  both  sides  of  the  neck  must  be  systematically  removed  in 
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every  case."  The  method  of  operation  recommended  by  him  is  one  which 
has  been  modified  by  Poirier.  It  is  best  to  give  Kocher's  description  of  the 
various  steps. 

''An  incision  is  made  along  the  whole  length  of  the  anterior  border  of  the 
sterno-mastoid,  dividing  skin,  platysma,  fascia,  and  also  the  transverse  cer- 

vical nerve,  and  either  avoiding  or  dividing  the  external  jugular  vein  and  the 
great  auricular  nerve.  The  muscle  is  then  drawn  backwards  and  the  great 
vessels  are  exposed.  The  omohyoid  gland  is  next  looked  for  at  the  point 
where  the  omohyoid  muscle  crosses  the  vessels  and  is  separated,  after  which 
the  whole  chain  of  glands  is  dissected  up  in  one  mass  along  the  sheath  of  the 

vessels  as  far  as  the  posterior  belly  of  the  digastric,  the  operator  being  care- 
ful to  avoid  the  descendens  hypoglossi  nerve.  Only  small  branches  of  the 

internal  jugular  vein  require  ligature. 
At  the  upper  end  of  the  incision  the  glands  are  dissected  out  as  high  as 

the  lower  border  of  the  parotid,  the  spinal  accessory  nerve,  if  not  involved 
in  the  glands,  being  preserved. 

A  second  incision  is  then  made  in  the  region  of  the  bifurcation  of  the 
parotid  following  the  line  of  our  normal  incision  for  the  neck,  i.e.,  from  the 
mastoid  process  to  the  body  of  the  hyoid  bone.  The  skin  is  dissected  up,  the 
external  jugular  and  some  smaller  veins  are  ligatured,  and  the  flap  is  retracted 

upwards  over  the  edge  of  the  jaw,  after  which  the  supra-hyoid  glands,  lying 
in  the  middle  line  between  the  two  anterior  bellies  of  the  digastric  muscles, 
are  sought  for. 

The  submaxillary  gland  is  now  separated  from  below  along  with  the  en- 
larged lymphatic  glands  which  are  often  in  close  contact  with  it,  both  in  front 

and  behind,  a  gland  between  the  angle  of  the  jaw  and  anterior  border  of  the 
internal  pterygoid  muscle  being  carefully  dissected  out,  the  facial  vessels 
clamped  above  and  the  submaxillary  fossa  thoroughly  cleared.  The  facial 
and  a  few  smaller  veins  are  then  tied  and  divided. 

Finally,  the  external  carotid  artery,  round  which  the  hypoglossal  nerve  is 
seen  to  hook,  is  ligatured  above  the  origin  of  the  superior  thyroid  artery, 
allowing  the  operator  later  on  to  excise  a  carcioma  on  this  side  of  the  tongue 
through  the  mouth  with  practically  no  resultant  bleeding. 

After  a  short  interval,  the  glands  on  the  opposite  side  are  removed  in  a 
similar  manner,  without,  however,  ligature  of  the  carotid. 

Having  removed  the  glands  on  the  affected  side,  we  remove  a  growth 
which  is  circumscribed  and  easily  accessible  by  the  following  method:  Under 

continuous  anesthesia,  and  with  the  mouth  kept  open  by  Whitehead's  gag, 
the  tongue  is  drawn  forcibly  forward  with  a  pair  of  tongue-forceps  and  the 
mucous  membrane  divided  i  cm.  wide,  of  the  growth.  By  beginning  the 
incision  on  the  floor  of  the  mouth,  one  is  able  to  expose  the  vessels  and  nerves 
at  an  early  stage,  and  to  ligature  those  entering  the  portion  of  the  tongue  to 

be  removed.  The  part  to  be  excised  is  pulled  forward  with  Museux's  forceps, 
which  firmly  grasp  healthy  tissue,  and,  after  defining  the  edges  of  the  indura- 
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tion  with  the  finger,  we  freely  remove  the  growth  by  cutting  with  scissors  or 
knife  fully  2  cm.  from  its  margin.  As  the  carotid  has  been  tied,  the  bleeding 
is  very  slight,  so  that  only  a  few  pairs  of  forceps  need  be  applied. 

Before  excision  of  the  growth,  however,  it  is  convenient  to  transfix  the 
tongue  immediately  in  front  of  and  behind  the  line  of  incision  with  two  loops 
of  silk  so  that  when  the  latter  are  tied,  it  is  easy  to  unite  the  edges  of  the 
wound  with  a  deep,  continuous  suture.  A  second  superficial  suture  is  then 
inserted  to  bring  the  epithelial  edges  into  accurate  contact,  for  which  purpose 

Socin's  aluminium  bronze  wire  can  be  utilized  conveniently." 
Operation  for  Small  Tumors. — If  the  tumor  is  very  small  and  is  located 

well  forward  near  the  tip  of  the  tongue,  it  may  be  removed  by  making  a  V- 
shaped  incision.  This  operation  is  not  to  be  recommended  in  cases  which 
show  definite  signs  of  malignancy.  To  perform  this  operation,  the  tongue 
is  drawn  forward  either  by  vulsellum  forceps  or  by  means  of  a  silk  ligature 
passed  through  the  substance.  The  tumor  is  excised  and  the  raw  surfaces 
closed  by  placing  several  silkworm  sutures. 

These  sutures  may  be  inserted  previous  to  the  in- 
cision so  as  to  better  control  the  hemorrhage.  The 

incision  is  made  with  a  sharp  knife  or  scissors. 
The  glands  are  not  dissected  in  this  operation. 

Von  Langenbeck's  Operation. — A  vertical  in- 
cision is  made  on  the  side  involved  from  the  cor- 

ner of  the  mouth  down  to  the  hyoid  bone  (Fig. 

no).  The  mandible  is  divided  and  the  two  por- 
tions turned  back.  The  position  of  the  incision 

will  depend  upon  the  part  of  the  mandible  in-  ̂ g.  no.  xciswn  o  ongue. 
volved.     The  affected   portion   is   separated  in 
front  and  behind  by  sawing.  The  sound  portions  are  turned  outward  and 
the  soft  tissues  separated  from  the  diseased  bone  as  far  as  may  be  necessary 

for  the  complete  removal  of  the  disease.  The  tongue  is  then  drawn  for- 
ward and  toward  the  healthy  side,  using  either  a  vulsellum  or  silk  liga- 
ture. The  mucous  membrane  covering  the  floor  of  the  mouth  is  divided, 

exposing  the  lingual  vein  and  the  lingual  nerve.  The  hyoglossus  muscle 
is  divided  at  least  i  cm.  from  the  diseased  tissue.  The  cut  end  is  cau- 

terized, after  which  the  tongue  is  carried  forward  forcibly  and  the  mucous 
membrane  beyond  the  tumor  incised.  This  exposes  the  styloglossus  muscle 

and  the  glosso-pharyngeal  nerve,  which  are  both  divided.  If  the  soft 
palate  is  affected,  portions  of  it  should  be  removed.  The  tongue  is  finally  cut 
through,  after  having  ligated  the  vessels.  The  raw  surfaces  are  covered  with 
mucous  membrane  and  the  two  portions  of  the  jaw  are  brought  together. 
They  are  kept  in  place  by  passing  wires  through  two  holes  drilled  with  the 
surgical  engine.  Drainage  is  placed  above  the  hyoid  bone;  the  glands  of  the 
neck  are  removed  at  a  secondary  operation. 

22 
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Butlin's  Method.^ — (A)  The  disease  does  not  involve  the  floor  of  the 
mouth. 

Perform  a  preliminary  laryngotomy. 
Pack  the  pharynx  to  prevent  blood  gravitating  into  the  larynx. 

Step  I.— By  Whitehead's  method  or  some  modification  thereof,  remove  the 
local  disease  with  three-fourths  of  an  inch  of  apparently  healthy  tissue 
around  it  in  every  direction.  Where  the  disease  is  on  the  border  of  the 
tongue,  it  is  best  to  remove  that  half  of  the  tongue  to  an  inch  behind  the 
cancer. 

After  about  nine  days,  when  the  patient  is  able  to  take  plenty  of  liquid 

food,  proceed  to  Step  2. 

Fig.  hi. — Butlin's  method  for  excision  of  the  tongue.     {Binnie.) 
Shetch  indicating  the  position  of  the  most  important  lymph  nodes,  all  of  which  are 

suppose  to  have  been  dissected  out  and  removed,     i.  Location  of  submental  group  lymph 

nodes.     2.  Location  of  submaxillary  group  lymph  nodes.     3.  Location 'of  parotid  group lymph  nodes.     4.  Location  of  carotid  group  lymph  nodes. 

Step  2. — Make  an  incision  along  the  anterior  border  of  the  sternomastoid 
from  near  the  mastoid  process  to  the  sternoclavicular  articulation.  Make  an 

incision  from  the  symphysis  menti  to  meet  the  previous  incision,  just  above 
the  thyroid  cartilage.  Reflect  the  two  triangular  flaps  of  skin  thus  outlined 
and  expose  the  platysma  myoides  and  fat  of  the  anterior  triangle  of  the  neck. 

Step  3.- — Beginning  below,  expose  the  sternomastoid  and  retract  it  back- 
ward. Expose  the  carotid  packet  of  vessels,  dissecting  from  below  upward, 

and  separate  from  it  every  particle  of  fat,  whether  superficial  or  deep,  anterior 

or  posterior.  Be  careful  to  remove  the  fat  between  the  parotid  and  the  ves- 
sels. All  this  fat  ought  to  be  left  attached  to  that  of  the  rest  of  the  anterior 

1  Butlin,  "Op.  Surg.  Malignant  Dis.,"  second  ed.;  "Brit.  Med.  Jour.,"  Feb.  11,  1905. 
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triangle,  otherwise  the  operation  is  liable  to  be  incomplete  (Fig.  iii).  Work- 

ing from  the  region  of  danger  (carotid  packet)  and  from  below  upward,  re- 
move en  masse  all  the  fat  in  the  anterior  triangle  and  with  it  the  submaxillary 

salivary  gland,  leaving  the  muscles  quite  bare.  In  the  submental  region  com- 
plete the  dissection  by  searching  between  the  geniohyoid  muscles,  lest  a 

gland  be  overlooked. 

If  the  disease  involves  the  contents  of  the  carotid  packet,  these  must  also 

be  removed.  The  internal  jugular  vein  more  often  requires  removal  than 

does  the  carotid  artery. 

Step  4. — Place  one  strip  of  gauze  in  the  submaxillary  triangle  beneath 
the  jaw  and  another  between  the  parotid  and  the  vessels.  Bring  the  ends  of 

the  gauze  out  at  the  lowest  part  of  the  wound.  Provide  tubular  drainage 

also.  Close  the  wound.  Damage  to  the  parotid  will  permit  a  leakage  of 

saliva,  but  this  ceases  in  a  few  days. 

The  principles  of  Butlin's  operation  are:  (i)  Operation  in  two  stages  is 
much  safer  than  in  one.  (2)  The  glands  are  involved  very  early  in  lingual 

cancer,  but  the  lymphatic  vessels  between  the  primary  lesion  and  the  second- 
ary seem  to  escape. 

Mr.  Butlin's  results  have  been  so  remarkable  that  no  apology  is  necessary 
for  reproducing  the  statistics  of  seventy  cases  in  which  he  was  permitted  to 

complete  the  operation  in  the  manner  he  advocates.  A  study  of  Butlin's 
specimens  and  drawings  gives  great  encouragement  in  the  treatment  of  can- 

cer of  the  tongue  even  when  apparently  advanced. 

Analysis  of  the  seventy  cases  in  which  the  contents  of  the  anterior  tri- 
angle were  removed: 

Died  of  the  operation        6 

Lost  sight  of  after  operation        i 

Died  of  recurrence  in  the  mouth        9 
Died  of  recurrence,  uncertain  where  (in  one  of  these,  the  glands  could  not  be  entirely 

removed;  operation  abandoned)        7 
Died  of  recurrence  in  the  glands  (in  one  of  these  the  submaxillary  salivary  gland  was  left 

and  the  disease  recurred  beneath  it;  in  the  other  seven  cases  the  glands  were  enlarged 
at  the  time  of  their  removal,  and  in  five  of  these  they  were  demonstrably  cancerous) .     8 

Died  of  cancer  on  the  opposite  side  of  the  tongue        i 

Died  of  affection  of  glands  on  opposite  side  of  neck       2 
Died  of  other  disease  within  three  years        i 
Cases  not  countable  (operation  too  recent)      11 
Successful  cases      24 

Total      70 

The  successful  cases  are  calculated  on  the  seventy  cases,  after  deducting 

cases  not  countable  (11),  the  patient  who  died  within  three  years  of  another 

disease  (i),  and  the  patient  who  was  not  traced  after  the  operation  (i), 

leaving  fifty-seven  cases,  with  twenty-four  successful  cases  =  42.01  per  cent. 
The  age  of  the  patients  operated  on  showed  that  ten  of  them  were  over 

65  years  of  age,  and  one  over  70  years  (77). 
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The  causes  of  death  from  operation  were: 

Hemorrhage,  etc.  (both  from  mouth  and  neck  in  a  badly  alcoholic  patient)        i 
Suffocation  (from  the  sudden  falling  back  of  the  root  of  the  tongue  some  days  after 

operation)        i 
Septic  pneumonia       4 

Total    .    .6 

(B)  The  disease  involves  the  floor  of  the  mouth  to  such  an  extent  that  the 
intrabuccal  operation  is  impossible. 

Remove  the  tongue  by  any  of  the  methods  already  described,  and  accord- 
ing to  the  condition  of  the  patient  remove  the  glands  of  the  neck  either  at  the 

same  or  at  a  subsequent  seance. 
Whatever  operation  is  chosen  for  removal  of  lingual  cancer,  it  is  always  of 

prime  importance  to  remove  en  masse  the  whole  of  the  related  lymphatic 

territory',  even  if  the  primary  lesion  appear  trivial  and  the  lymphatics  show 
no  macroscopic  involvement. 

Crile'-  reports  remarkably  favorable  results  from  an  operation  similar  to 

but  more  extensive  than  Butlin's.  When  lymph  nodes  are  palpably  enlarged, 
further  metastasis  is  sure  to  be  irregular,  therefore  Crile  removes  the  whole 

lymphatic-bearing  tissue  on  the  affected  side;  when  there  are  no  palpably 
enlarged  glands  he  only  removes  the  lymphatics  next  in  order. 

In  operating  on  the  former  class  of  cases,  Crile  temporarily  compresses 
the  common  carotid  with  his  special  clamp,  doubly  ligates  and  divides  the 
internal  jugular  vein  low  down  in  the  neck  and  excises  the  vein  along  with  the 
lymphatic  tissues  and  the  muscles  of  that  side  of  the  neck  (Fig.  112). 

Removal  of  the  Tongue  at  the  Root. — In  excising  the  tongue  at  its  root, 

Kocher  recommends  the  following  procedure:  "The  incision  begins  below 
the  mastoid  process  and  extends  along  the  anterior  border  of  the  sterno- 
mastoid  and  then  forward  along  the  cheek  between  the  floor  of  the  mouth 
and  the  neck  to  the  middle  line,  and,  lastly,  upwards  to  the  lower  border  of  the 
jaw.  In  cases  where  the  extent  of  the  carcinoma  is  limited,  it  need  only 

correspond  to  the  middle  two-thirds  of  this  incision,  i.e.,  from  the  sterno- 
mastoid  as  far  as  the  hyoid  bone.  After  the  subcutaneous  veins  have  been 
ligatured,  the  flap  thus  formed  is  dissected  up  and  fixed  with  a  suture  to  the 
cheek.  Next  comes  the  removal  of  all  enlarged  glands  under  the  upper  end 

of  the  sterno-mastoid  and  beneath  the  angle  and  the  body  of  the  jaw.  The 
anterior  border  of  the  sterno-mastoid  is  exposed  as  far  down  as  the  sheath  of 
the  large  cervical  vessels  and  the  greater  cornu  of  the  hyoid  bone.  All  the 
glands  on  the  sheath  of  the  large  vessels  (often  extending  far  downward) 
are  excised,  after  the  vessels  proceeding  to  them  have  been  ligated. 

If  the  carcinoma  has  involved  the  floor  of  the  mouth,  the  pharynx  or  the 
jaw,  it  is  best  to  ligate  at  once  the  external  carotid  after  ligating  the  facial 

veins  at  the  anterior  border  of  the  sterno-mastoid.     The  anterior  belly  of  the 

^Journ.  Am.  Med.  Assoc,  Dec.  i,  1906. 
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digastric  is  then  exposed  as  far  as  the  hyoid  bone,  the  veins  running  under- 
neath having  been  ligatured^  after  which  the  bunch  of  glands  is  freed  below 

and  raised  up  until  the  entire  length  of  the  posterior  belly  of  the  digastric  and 

the  stylo-hyoid  muscles  is  exposed  in  the  posterior  and  lower  part  of  the  wound. 
The  facial  vein  and  the  facial  artery,  which  are  put  on  the  stretch  when  the 
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Fig.  112.- — {Crile.) 
The  entire  mass  of  lymphatic  gland  bearing  tissue  is  excised  en  bloc,  and  handled  as 

little  as  possible.  This  dissection  becomes  easy  when  followed  in  the  deep  plane.  The 
entire  block  of  tissue  is  finally  divided  above,  including  the  vein.  A,  splenius.  B,h  ypo- 
glossus  descendens.  C,  spinal  accessory.  D,  elevator  ang.  scapuli.  E,  pneumogastric. 
F,  scalenus  posticus.  G,  internal  jugular.  H,  facial  vein  and  artery.  I,  submental.  J, 
submaxillary.  K,  digastric.  L,  mylohyoid.  M,  sternohyoid.  N,  omohyoid.  O,  thyroid 
gland.     P,  thyrohyoid.     Q,  carotid. 

submaxillary  gland  is  turned  upward,  are  ligated.  The  salivary  and  lym- 
phatic glands  are  then  reflected  up  over  the  border  of  the  jaw  and  freed  from 

their  connections  on  the  outer  surface  of  the  jaw,  during  which  procedure  the 
facial  artery  and  vein  must  be  ligated  again. 

The  lingual  artery  is  easily  exposed  and  ligated  by  dividing  the  fibers  of  the 
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hyoglossus  muscle  a  little  above  the  posterior  part  of  the  greater  cornu  of  the 

hyoid  bone.  The  hypoglossal  nerve  and  lingual  vein,  which  lie  upon  the 

outer  surface  of  the  muscle,  are  to  be  preserved. 

The  outer  surface  of  the  mylohyoid  muscle  is  now  exposed  with  its  nerve 

lying  on  it.  Above  the  mylohyoid  muscle  the  mucous  membrane  is  felt. 

This  is  incised  from  the  mouth,  cutting  upon  the  finger.  From  the  opening 

the  mucous  membrane  is  further  divided  beyond  the  tumor,  the  artery  forceps 

being  applied  to  the  more  important  bleeding  vessels.  Further  hemorrhage 

is  readily  arrested  by  dragging  forward  the  soft  parts  by  means  of  the  finger 
introduced  through  the  wound  in  the  mouth. 

It  is  now  an  easy  matter  to  definite  the  anterior  and  posterior  limits  of  the 

tumor,  as  well  as  the  extent  to  which  the  jaw  is  involved.  The  tongue  is 

detached  from  the  hyoid  bone  and  all  infiltrated  tissue  removed.  The  tongue 

can  be  drawn  out  well  through  the  floor  of  the  mouth  as  soon  as  the  mucous 

membrane  has  been  divided.  ""^ 
The  raw  surfaces  are  covered  and  the  skin  incision  closed. 

After-treatment. — While  the  patient  is  recovering  from  the  anesthetic, 
he  should  be  placed  on  his  side  so  as  to  prevent  the  secretions  entering  the 

posterior  part  of  the  mouth  and  being  aspirated.  If  swallowing  is  difficult, 

Kocher  recommends  that  the  patient  remain  in  a  sloped  position,  with  the 

head  and  neck  dependent.  Different  authors  recommend  various  prepara- 
tions to  apply  to  the  surface  of  the  wound.  Whitehead  employs  a  varnish; 

Kocher  uses  xeroform,  while  Butlin  recommends  iodoform.  I  have  found 

that  a  packing  of  iodoform  gauze  in  the  floor  of  the  mouth  has  proven  very 

satisfactory.  If  the  hemorrhage  is  not  controlled  by  ligatures,  the  small 

bleeding  points  may  be  stopped  by  the  use  of  gauze  packing,  which  is  held  in 

place  with  silk  sutures  or,  preferably,  a  dentist's  ratchet  tongue  depressor. 
The  mouth  may  be  cleared  with  a  weak  solution  of  any  mild  antiseptic.  If 

the  pain  is  severe,  morphin  should  be  given.  Liquids  should  be  admin- 

istered through  the  rectum  during  the  first  twenty-four  hours,  but,  in  case  this 
is  impossible,  a  stomach  tube  may  be  inserted  and  food  and  drink  given  in 

this  manner.  The  patient,  after  the  second  day,  usually  is  able  to  swallow 

and  may  be  fed  by  means  of  a  tube  and  funnel.  Nasal  feeding  may  be  nec- 
essary for  a  few  days.  Occasionally  it  is  better  to  apply  a  little  cocain  on 

the  back  of  the  throat  during  this  feeding.  The  packing  placed  in  the 

mouth  is  removed  gradually  and,  if  a  drain  is  left  in  the  floor  of  the  mouth,  it 

is  removed  at  the  end  of  five  or  six  days.  The  prevention  of  a  septic  condition 

is  the  most  important  part  of  the  after-treatment  in  these  cases.  It  is  neces- 
sary to  resort  to  every  possible  means  to  prevent  the  aspiration  of  blood  into 

the  trachea  since  aspiration  pneumonia  is  the  greatest  danger  following  the 

operation. 

^  Textbook  of  Operative  Surgery.     MacMillan. 



CHAPTER  XIX 

SURGERY  OF  THE  TONSILS  AND  ADENOIDS 

Strictly  speaking,  tonsils  and  adenoids  are  dealt  with  by  the  laryngologist 

or  rhinologist,  but  it  is  of  vital  importance  to  the  oral  surgeon  to  become 

familiar  with  the  pathological  processes  to  which  the  tonsils  are  subject  and 

the  various  phases  of  tonsil  surgery.  There  is  no  doubt  that  the  tonsils 

play  a  very  important  part  in  the  causation  of  many  diseases  of  the  mouth 

as  well  as  elsewhere  in  the  body.  In  treating  diseases  of  the  oral  cavity,  the 

presence  of  infected  tonsils  or  adenoids  places  a  serious  barrier  in  the  way  of 

procuring  a  clean  field.  It  would  seem  almost  criminal  neglect  to  attempt  a' 
cleft  palate  operation  on  a  patient  who  has  furrowed  septic  tonsils  or  a  mass  of 

adenoids;  in  fact,  an  operation  requiring  a  general  anesthetic  is  made  distinctly 

more  serious  by  such  a  condition.  It  would  seem  only  reasonable  then  that 

the  tonsils  should  be  examined  carefully  and,  if  necessary,  receive  attention 

before  any  operation  is  performed  on  the  mouth  or  adjacent  parts. 

The  Tonsil. — The  faucial  tonsil  is  located  between  the  anterior  and 

the  posterior  palatine  arches  and  consists  of  lymphoid  and  more  or  less 

interstitial  connective  tissue.  The  surface  is  covered  with  stratified  epithe- 
lium. Normally,  there  are  from  ten  to  twenty  crypts  which  penetrate  the 

gland  and  empty  on  the  surface.  These  crypts  are  subject  to  many  patho- 
logical changes  due  to  infection  and  subsequent  degenerative  changes  of  the 

cells  with  the  deposition  of  a  detritus. 

The  tonsil  is  vefy  vascular,  being  supplied  by  the  tonsillar  and  palatine 

branches  of  the  facial  artery,  the  ascending  pharyngeal  artery,  the  descending 

palatine  branch  of  the  internal  maxillary  and  a  branch  from  the  lingual  artery. 

In  a  state  of  chronic  inflammation,  one  or  more  of  these  vessels  may  be  much 

enlarged,  leading  to  severe  hemorrhage  when  the  tonsil  is  removed. 

Tonsillitis  may  be  described  under  the  following  heads: 
Acute  Tonsillitis: 

Acute  Catarrhal  Tonsillitis. 

Acute  Follicular  Tonsillitis  (Retention  Tonsillitis). 

Acute  Diffuse  Tonsillitis  (Parenchymatous). 

Peritonsillar  Abscess  (Quinsy). 
Chronic  Tonsillitis  : 

Tonsillar  Hyperplasia. 
Calculus  of  Tonsil. 

Carcinoma: 

Other  Conditions. 

Syphilis. 
Tuberculosis. 

Cysts. 
343 
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ACUTE  CATARRHAL  TONSILLITIS 

Etiology. — The  exciting  cause  of  acute  catarrhal  tonsilUtis  may  be  any  of 
the  many  bacteria  which  are  always  present  in  the  mouth  and  which  only 
require  some  predisposing  factor  to  bring  about  an  invasion  of  the  tonsil. 

This  type  of  tonsillitis  is  usually  caused  by  the  staph}'lococcus,  the  less 
virulent  strains  of  the  streptococcus,  the  influenza  bacillus  or  a  combination 
of  bacteria. 

Among  the  predisposing  factors,  rheumatism  or,  rather,  the  rheumatic 
diathesis  plays  an  important  role.  Rheumatism,  in  all  probability,  is  an 

infectious  disease,  the  origin  of  infection  being  the  tonsil.  Much  experi- 
mentation has  been  carried  out  along  this  line  on  the  lower  animals  by  in- 

jecting tonsillar  tissue  and  producing  an  acute  arthritis.  However,  this  does 
not  prove  the  fact,  as  streptococci,  as  a  rule,  have  a  tendency  to  affect 
serous  surfaces  (Ricketts).  If  the  arthritis  is  simply  a  toxic  affair,  the  focus 

from  which  absorption  takes  place  may  be  an  infected  tonsil.^  It  is  usually 
in  the  recurrent  type  of  infection,  with  repeated  toxemia,  that  the  patient 
develops  an  arthritis,  an  acute  endocarditis  or  pleurisy  sooner  or  later. 

Acute  tonsillitis  is  encountered  most  frequently  in  the  spring  or  autumn 
months,  during  the  damp,  rainy  weather.  Sudden  changes  in  temperature, 

exposure  to  draughts  or  living  in  poorly  ventilated  houses  have  a  distinct  bear- 
ing on  its  causation.  One  attack  of  tonsillitis  predisposes  to  subsequent 

attacks.  This  disease  is  found  most  frequently  in  children  and  young  adults 

up  to  the  age  of  thirty-five.  An  acute  catarrhal  tonsillitis  at  times  accompa- 
nies other  diseases,  especially  the  acute  infections.  The  probability  is  that  it 

is  a  secondary  infection  from  the  mouth,  due  to  the  lowered  resistance  of  the 
patient.  The  tonsillitis  of  scarlet  fever  at  times  is  of  a  very  virulent  type 
and,  in  all  probability,  is  due  to  the  streptococcus. 

Tonsillitis  may  be  a  sequel  of  any  inflammatory  process  of  the  mouth 
which  terminates  in  suppuration.  Infections  from  diseased  teeth,  from 

aphthous  ulcers,  dento-alveolitis  or  general  stomatitis  may,  by  continuity 
of  the  surface  of  the  membranes,  extend  into  the  crypts  of  the  tonsils  and 
thus  cause  an  infection. 

Symptoms. — In  this  type  of  the  disease  the  patient  usually  complains  of 
a  sore  throat  with  headache,  malaise  and  fever.  The  temperature  may  run 

from  a  slight  elevation  to  102°  or  104°  F.  The  pulse  is  increased  in  proportion 
to  the  fever.  The  patient  may  have  attacks  of  nausea  and  vomiting,  but 
this,  as  a  rule,  would  lead  one  to  suspect  diphtheria.  On  examination,  the 
tonsils  are  injected  and  swollen.  The  inflammatory  process  extends  over  the 
pillars  of  the  fauces  to  the  posterior  pharyngeal  walls,  the  uvula  and  soft 
palate.  The  latter  causes  the  sensation  of  rawness  and  pain  on  swallowing. 
Frequently  the  patient  complains  of  severe  body  pains,  especially  in  thedegs 

1  Rosenow  of  the  Memorial  Institute  recently  claims  to  have  isolated  the  bacterium 
causing  rheumatism. 
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and  the  back.     Occasionally  a  severe  and  prolonged  headache  is  his  only 
complaint. 

Treatment. — If  the  patient  is  at  all  septic,  he  should  be  put  to  bed  and 
placed  on  the  so-called  anti-rheumatic  treatment.  At  times  quinin,  to  the 
point  of  cinchonism,  is  beneficial,  especially  in  the  pneumococcic  infections. 
The  one  class  of  drugs  yielding  uniformly  good  results  is  the  salicylates. 

Salicylate  of  soda,  given  in  twenty-grain  doses  every  three  or  four  hours 
until  ringing  in  the  ears  is  produced,  has  a  distinct  effect  on  the  course  of  the 
disease.  It  should  be  given  in  a  solution,  along  with  some  digestive  mixture, 
to  prevent  the  nausea  and  acute  gastric  distress.  Acetyl  salicylic  acid,  in 
combination  with  salol,  is  also  good.     OU  of 

gaultheria,   in  ten-drop  doses  given  in  cap-  ./  ~^ 
sules  every  three  hours,  has  a  decided  effect 

on  the  disease.  The  patient's  bowels  should 
be  moved  freely.  Nothing  better  can  be  used 
than  a  dram  of  sodium  sulphate  and  twenty 
grains  of  sodium  citrate  every  morning  in  hot 
water.  The  patient  should  be  allowed  to 
drink  freely  of  lemonade  containing  cream 
of  tartar,  dram  i  to  the  glass. 

For  local  treatment,  a  slightly  astringent 
alkaline  gargle  will  relieve  the  distress  and 

cleanse  the  oral  cavity  of  mucous  and  for- 
eign material.  Hot  normal  salt  solution  is 

very  efficient  at  times.  The  tonsils  may  be 
painted  with  20  per  cent,  argyrol.  If  the 
throat  is  very  sensitive,  with  an  associated 
acute  pharyngitis,  an  antiseptic  spray  should 
be  used  instead  of  a  gargle,  as  the  latter 
causes  pain  and  often  induces  vomiting.  The 
disease  usually  runs  a  course  of  from  two 
to  six  days,  irrelative  of  treatment. 

Acute  Follicular  Tonsillitis  (Retention  Tonsillitis). — This  type  of  infec- 
tion differs  from  the  catarrhal  in  that  the  crypts  of  the  tonsil  fill  up  with 

detritus,  consisting  of  degenerated  cells,  bacteria  and  leucocytes.  The 
pneumococcus  quite  frequently  causes  this  type  of  infection.  Usually  one 
tonsil  is  infected  first  and,  after  a  few  days,  the  infection  spreads  to  the 
opposite  side.  On  inspection,  the  tonsils  are  large  and  acutely  congested. 
Numerous  white  or  dirty  grayish  caseous  plugs  can  be  seen  protruding  from 
their  surface  and  often  an  exudate,  in  the  form  of  a  membrane,  can  be  seen 
spreading  over  the  fauces  (Fig.  113).  This  membrane  often  is  very  adherent 
to  the  tonsillar  tissue,  strongly  suggesting  a  diphtheritic  infection.  The 
differential  diagnosis  lies  in  the  bacteriological  examination. 

The  disease  is  often  ushered  in  by  a  chill,  followed  by  high  fever  and  rapid 

\ 

Fig. 113. — Follicular      tonsilitis. 
{Palisade  Mfg.  Co.) 
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pulse.  The  patient  usually  is  very  septic  and  complains  of  severe  headache, 
with  pains  in  the  back  and  legs.  Complications  are  very  prone  to  appear 
at  this  time  and  one  must  be  constantly  on  the  lookout  for  pericarditis, 
endocarditis,  transitory  arthritis  or  pleurisy.  The  patient  often  is  markedly 
prostrated  and  may  develop  a  low  grade  delirium. 

In  acute  follicular  tonsillitis,  even  after  apparent  recovery,  a  crypt  may 
remain,  containing  quiescent,  but  virulent  bacteria  which  may  become  active 

at  any  subsequent  time  and  cause  a  re-infection.  Such  a  condition  is  a  source 
of  danger  to  the  patient  and  eventually  leads  to  a  chronic  hyperplastic  tonsil, 
which  demands  prompt  removal. 

Treatment. — The  treatment  is  practically  the  same  as  mentioned  under 
the  acute  catarrhal  type,  except  that  local  applications  of  such  preparations 

as  equal  parts  of  liquid  guaiacol  and 

glycerin,  or  equal  parts  of  tincture  of 

iodin  and  glycerin,  are  beneficial.  Emp- 
tying the  crypts  by  gentle  pressure  will 

relieve  the  toxemia  by  draining  the 
tonsil. 

Acute  Diffuse  Tonsillitis  (Parenchy- 

matous Tonsillitis). — Acute  diffuse  ton- 
sillitis is  characterized  by  an  enormous 

swelling  of  the  tonsils.  Often  there  is 
a  marked  edema  of  the  pillars  and  uvula 
and  a  slight  exudate  may  appear  on  the 

tonsils.  The  patient  complains  of  se- 
vere pain,  which  makes  swallowing  next 

to  impossible.  Frequently  this  condi- 
tion leads  to  peritonsillar  abscess.  The 

patient  is  profoundly  toxic  and  should 
be  watched  carefully  for  an  edema  of 

the  glottis.  Myocardial  changes  are  prone  to  develop  also.  The  treatment 
is  the  same  as  in  the  other  forms  of  tonsillitis.  When  edema  of  the  glottis 

threatens,  cold  applications  may  be  made  to  the  throat  and  possibly  in- 
tubation performed.  Tracheotomy  should  be  done  if  relief  is  not  procured 

immediately. 

Peritonsillar  Abscess  (Quinsy). — Coincident  with  a  tonsillar  infection, 
the  bacteria  may  enter  the  peritonsillar  tissues,  causing  a  peritonsillitis.  This 
may  be  simply  an  inflammatory  process,  which  resolves  with  the  deposition  of 

some  fibrous  tissue,  or  it  may  continue  to  abscess  formation  (Fig.  114).  A  peri- 
tonsillar abscess  usually  follows  a  follicular  or  a  parenchymatous  tonsillitis.  In 

about  ninety  per  cent.  (Coakley)  of  the  cases,  the  infection  spreads  external  to 
the  tonsil  into  the  loose  connective  tissue  and  then  extends  upward  and  inward 
into  the  soft  palate.  In  the  remaining  cases,  the  process  spreads  to  the  lateral 
oropharyngeal  wall  or  to  the  tonsil  itself. 

Fig.  114. — The  general  appearance  of 
a  peritonsillar  abscess,  and  the  line  of  in- 

cision for  its  evacuation.     {Phillips.) 
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Symptoms.— The  onset,  due  to  the  associated  tonsilUtis,  has  a  sympto- 
matology practically  identical  with  the  latter  condition,  except  that  it  may 

be  more  severe.  The  abscess  formation  is  usually  manifested  by  chill, 
followed  by  fever.  The  swelling  of  the  parts  causes  the  patient  to  complain 

of  great  pain  and  difficulty  in  swallowing.  Within  twenty-four  hours  it  may 
be  impossible  to  open  the  mouth.  There  is  a  dribbling  of  saliva  and  the  pa- 

tient is  unable  to  take  food.  He  becomes  prostrated  and  loses  weight 
rapidly  as  a  result  of  this  starvation  and  the  severe  drain  on  the  body  by  the 
toxemia. 

An  examination  often  is  difficult  because  the  inflammation  prevents  the 
patient  from  opening  his  mouth.  An  anesthetic  may  be  required  in  order  to 
open  and  examine  it.  The  tonsils  are  completely  hidden  at  times  by  the 
swollen  pillars  and  peritonsillar  tissues.  The  crypts  often  are  found  filled 
with  caseous  material.  The  uvula  is  edematous,  elongated  and  frequently 
points  toward  the  affected  side.  A  marked  bulging  can  be  seen  at  the  junction 
of  the  anterior  pillar  and  the  soft  palate,  which  early  is  hard,  but  later  may 
show  a  soft  area.     The  surface  of  the  pillars  and  palate  is  a  vivid  red  or  purple. 

Treatment. — As  soon  as  the  diagnosis  of  peritonsillar  abscess  is  made, 
drainage  should  be  established,  even  though  no  fluctuation  can  be  detected 
and  no  accumulation  of  pus  found.  The  bleeding  will  relieve  congestion  and 
the  opening  form  an  exit  where  the  abscess  may  discharge  itself.  If  the 
mouth  cannot  be  opened  sufficiently  wide,  nitrous  oxide  gas  should  be  given; 

otherwise  a  local  application  of  a  ten  per  cent,  cocain  and  i-iooo  adrenalin 
solution  will  suffice.  A  sharp  pointed  bistoury  can  be  used,  the  incision 

carried  downward  from  a  point  about  three-eighths  of  an  inch  from  the 
inner  margin  of  the  anterior  pillar  and  a  little  above  the  junction  of  the  soft 
palate  with  the  uvula.  It  is  well  to  guard  the  knife  with  sterile  cotton  so  as  not 
to  cut  too  deeply.  If  pus  is  evacuated,  a  small  gauze  wick  should  be  inserted 
into  the  wound  so  as  to  keep  the  edges  separated.  This  should  not  be 
packed  in  tightly  as  it  would  interfere  with  proper  drainage.  The  drain 

should  be  removed  in  twenty-four  hours.  The  mouth  should  be  kept  clean 
with  some  slightly  antiseptic  mouth-wash  and  the  patient  put  to  rest. 

A  patient,  who  has  once  had  a  peritonsillar  abscess,  is  very  liable  to  sub- 
sequent attacks  in  the  event  of  a  tonsillitis,  consequently  it  is  well  to  examine 

carefully  the  tonsils  and,  if  found  diseased,  they  should  be  removed. 

Chronic  Tonsillitis  (Tonsillar  H3rperplasia)  (Fig.  115). — Chronic  tonsillitis 
may  be  divided  into  two  classes.  The  first  is  a  large,  soft,  friable  tonsil  with 

considerable  lymphoid  tissue  or  parenchyma  of  low  vitality.  There  is  usu- 
ally a  history  of  repeated  acute  attacks.  The  crypts  often  are  filled  with  a 

caseous  material  and,  at  times,  there  is  a  deposition  of  calcium  salts.  The 
second  is  a  large,  rather  firm  tonsil  with  considerable  connective  tissue  or 
stroma.  This  type  usually  appears  insiduously  and  is  accompanied  by 
adenoids  and  a  generalized  lymphoid  hyperplasia.  In  early  life  it  may  be 

associated  with  a  condition  known  as  'status  lymphaticus.' 
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Symptoms. — This  condition  is  usually  found  in  a  child  or  a  young  adult. 
The  symptoms  are  not  due  to  the  tonsillar  enlargement  alone,  but  to  the  as- 

sociated adenoids  as  well.  This  combination  is  manifested  by  a  peculiar 
nasal  twang  to  the  voice,  mouth  breathing  with  snoring,  frequent  attacks  of 

gastro-enteritis,  earache,  which  may  be  followed  by  suppuration  and  recurring 

'colds.'     The  child  is  often  apathetic  and  listless. 
On  examination,  the  alse  of  the  nose  are  flaring  and  the  thick  lips,  high- 

arched  palate  and  listless  face  present  the  characteristic  'tonsil  and 
adenoid  facies.'     The  tonsils  are  large  and  fissured,  often  segmented.    When 

caught  by  a  forceps,  they  are  fria- 
ble and  tear  easily.  Masses  of  case- 
ous material  can  be  expressed  from 

the  occluded  crypts.  Frequently 
there  is  an  associated  pharyngitis 
and  uvulitis.  An  examination  is 

never  complete  unless  a  search  is 
made  for  adenoids,  nasal  polypi 
and  diseased  turbinates.  More  or 

less  cervical  adenopathy  is  always 

present. In  the  second  type,  the  tonsil  is 
usually  enlarged,  but  it  may  be 
small  and  submerged.  This  fibroid 

tonsil,  which  at  times  is  hidden  be- 
hind the  pillars  of  the  fauces  and 

apparently  normal,  will  be  found, 
on  examination,  to  have  undergone 
a  fibrous  degeneration  and  often  in 
the  center  to  contain  infected  foci, 
from  which  absorption  takes  place. 

It  is  this  type  which  is  associated 

with  the  so-called  'rheumatic 

pains,'  which,  undoubtedly,  are  due  to  a  toxemia.  Transitory  arthritides 
are  frequent.  There  are  occasional  attacks  of  a  subacute  pleurisy,  and  by 
far  the  most  common,  as  well  as  the  most  treacherous,  complication  is 

myocarditis.  Subsequent  cardio-vascular  changes  may  lead  to  an  albu- 
minuria and  a  low-grade  nephritis.  Billings,  in  the  last  few  years,  has  made 

a  study  of  this  condition,  known  as  'toxic  myocarditis,'  and  his  results 
have  been  verified  by  practically  every  other  observer.  He  finds  the  cause 

a  long-continued,  low-grade  poisoning,  the  source  frequently  being  a  chronic 
tonsillitis;  at  other  times  a  chronic  cholecystitis,  chronic  appendicitis,  osteo- 

myelitis or  an  old  pus  tube. 

Treatment. — The  treatment  of  this  condition  is  plainly  surgical — complete 
removal  of  the  tonsil.     Here  it  may  be  said  again  that  the  posterior  nares 

Fig.  115. — Very  large  hypertrophied  ton- 
sils and  adenoid,  tlie  latter  visible  as  it  hands 

below  the  margin  of  the  soft  palate.  {Reik,  in 
McCurdy.) 
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should  be  examined  carefully  for  adenoids  or  nasal  polpyi.  At  present  two 
methods  are  employed  in  the  removal  of  the  tonsil  and  they  differ  only  in  the 
instrument  used:  tonsillectomy  with  the  snare  and  with  the  dissecting  scissors. 

It  must  be  said  that,  in  general,  partial  excision  of  the  tonsil  and  electro- 
cautery should  be  condemned.  If  the  patient  is  a  child  or  an  esthetic  adult, 

a  general  anesthetic  should  be  used,  otherwise  the  local  application  of  a  ten 

per  cent,  cocain  solution  or  a  ten  per  cent,  solution  of  quinin  and  urea  hydro- 
chloride will  suffice.  The  tonsil  is  first  dissected  away  from  the  pillars  of  the 

fauces,  where  it  is  often  adherent  due  to  frequent  attacks  of  peritonsillitis  with 
subsequent  adhesions.  This  is  done  best  with  a  tonsil  knife.  The  tonsil  is 
grasped  with  a  biting  tonsil  forceps  and  drawn  from  its  fossa,  still  freeing  it 
further  if  necessary.  A  snare  can  now  be  slipped  over  the  forceps  and  tonsil, 
placing  the  loop  well  down  on  the  pedicle  and  the  snare  tightened.  Instead  of 
using  the  snare,  a  curved  pair  of  scissors  may  be  employed  to  cut  the  pedicle. 

Immediately  after  the  removal  of  the  tonsil,  there  is  hemorrhage,  which  sub- 
sides in  a  few  moments,  the  patient  rarely  losing  over  one  ounce  of  blood.  If 

the  hemorrhage  does  not  cease  in  a  reasonable  time,  firm  pressure  with  a  hard 
gauze  sponge  placed  in  the  fossa  will  usually  control  it.  It  has  been  proven 
definitely  that  the  complete  removal  of  the  tonsils  causes  less  hemorrhage, 

which  subsides  more  quickly,  than  a  partial  tonsillectomy.  Frequent  wash- 
ing of  the  mouth,  both  before  and  after  operation,  with  some  antiseptic  wash 

such  as  boric  acid  should  be  practised. 

In  case  of  severe  post-operative  hemorrhage,  the  patient  should  be  kept 
perfectly  quiet,  morphin  given,  if  necessary,  and  a  tampon  with  a  solution  of 
tannic  acid  or  of  iron  used.  The  use  of  adrenalin  chloride  solution, 

1-10,000,  locally  may  be  of  advantage.  It  may  be  necessary  to  use  a  clamp 
or  even  to  ligate  the  carotid.  The  post-hemorrhagic  conditions  should  be 
treated  as  indicated  in  the  chapter  on  Hemorrhage. 

It  is  well  to  inquire  of  the  patient  before  operation  whether  he  is  a  bleeder, 
with  a  view  to  providing  for  any  emergency  that  might  arise. 

It  is  inadvisable  to  operate  on  a  hemophilic  patient  until  the  coagula- 
bility of  the  blood  has  been  increased.  This  may  be  done  by  means  of  in- 
ternal medication  or  the  injection  of  blood-serum. 

Calculus  of  the  Tonsil. — Calculous  formation  in  the  tonsil  may  result  from 
chronic  tonsillitis.  One  or  more  of  the  crypts  close  and  fill  with  detritus,  which 
becomes  calcified.  These  calculi  are  usually  calcium  phosphate  or  calcium 
carbonate  (Coakley)  and  are  in  the  form  of  a  fines  and.  There  may  be  a 
solitary  stone  the  size  of  a  pea,  but  usually  multiple  small  ones  are  found. 
Calculi  may  give  practically  no  symptoms  themselves  and  are  found  in  the 
course  of  the  removal  of  a  tonsil  for  chronic  inflammation.  If  a  single  large 
stone  is  present,  it  may  give  the  sensation  of  a  foreign  body  in  the  tonsil.  To 
the  touch  a  hard  area  can  be  detected.  This  area  is  surrounded  by  a  zone  of 

inflammation.     If  left  alone,  the  tonsillar  tissue  sloughs  away  about  the  cal- 



35©  ORAL  SURGERY 

cuius  and  the  latter  discharges  itself.  The  treatment  of  calculus  of  the  tonsil 
is  tonsillectomy. 

Carcinoma  of  the  Tonsil. — Carcinoma  of  the  tonsil  is  comparatively  rare. 
It  usually  appears  in  a  tonsil  which  has  been  the  seat  of  long  continued  in- 

flammation. The  course  of  the  disease  is  the  same  as  elsewhere,  except  that 
its  growth  is  very  rapid,  as  a  rule,  and  metastases  occur  early  in  the  cervical 
lymph  glands.  The  process  begins  as  a  small,  hard  nodule  in  the  tonsil, 
which  has  a  tendency  to  break  down  early  and  ulcerate.  During  the  early 
stages,  the  patient  often  complains  of  severe  piercing  pains  in  the  tonsil, 
differing  much  in  character  from  the  pains  of  tonsillitis.  When  ulceration  has 

taken  place,  a  foul-smelling,  acrid  secretion  is  discharged,  which  is  very  ir- 

ritating to  the  mucous  membrane  of  the  mouth.  The  patient's  breath  is 
offensive  and  cachexia  soon  appears.  An  early  microscopical  diagnosis  is 
imperative.  The  course  of  the  disease  is  brief,  terminating  fatally  in  from 
four  to  six  months,  many  dying  of  an  intercurrent  aspiration  pneumonia. 

Complete  removal  of  the  tonsil,  as  well  as  the  adjacent  parts,  in  the  early 
stages  of  the  disease  is  the  only  hope  for  the  patient.  After  metastasis  has 
taken  place  into  the  cervical  glands,  the  condition  has  so  far  advanced  as  to 
make  a  surgical  operation  inexpedient. 

Syphilis  of  the  Tonsil. — Syphilis  of  the  tonsil  occurs  usually  as  either 
a  primary  or  a  secondary  lesion.  The  tonsil  is  a  very  frequent  site  for  a 

chancre,  considering  its  occurrence  as  an  extra-genital  lesion.  The  process  of 
inoculation  is  due  to  the  deposition  of  the  spirochete  into  a  fissure  or  abrasion 
of  the  tonsil  by  kissing  a  subject  who  has  a  primary  lesion  on  the  lip  or  mucous 
patches  in  the  mouth.  Degenerates  frequently  acquire  this  condition.  There 
is  but  little  pain  associated  with  a  chancre  early,  therefore  this  condition  may 

exist  unobserved  for  some  time.  Usually  it  is  characterized  by  a  small  ulcer- 
ated surface,  elevated  and  surrounded  by  a  zone  of  inflammation  and  indura- 

tion. The  cervical  lymph  glands  are  enlarged  early.  The  patient's  breath  is 
often  foul  and  the  secretion  from  the  ulcer  establishes  a  low  grade  stomatitis. 
A  positive  diagnosis  of  chancre  of  the  tonsil  is  very  difiicult.  Smears  may 
show  a  spirochete,  but  we  cannot  say  definitely  that  this  is  the  organism  of 

syphilis,  since  there  is  present  in  the  mouth  an  organism  which  closely  re- 
sembles it.  The  mucous  patch  is  usually  a  superficial  ulcer  covered  with  a 

white  or  dirty  gray  exudate.  It  may  be  small  or  involve  the  entire  tonsil. 
The  small  lesion  has  a  tendency  to  spread  and  to  cause  other  patches  in  the 
vicinity.  There  is  considerable  pain  at  times  associated  with  this  type  of 
disease.     Marked  cervical  adenopathy  may  follow  quickly. 

The  treatment  consists  in  cleanliness  and  painting  the  mucous  patches 
with  a  ten  or  even  twenty  per  cent,  solution  of  silver  nitrate  once  a  day. 

An  astringent  alkaline  mouth-wash  should  be  used  freely.  The  general 
treatment  is  the  same  as  for  syphilis  elsewhere  (see  page  60). 

Tuberculosis  of  the  Tonsil.— The  relation  of  tuberculosis  to  the  tonsil  is 
as  yet  a  much  debated  problem.     It  is  believed  by  many  that  the  tonsil  is  the 
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avenue  by  which  the  tubercle  bacilli  enter  the  tissues  of  the  body.  Further, 
the  tubercle  bacillus  may  pass  through  the  tonsil  without  causing  any  disease 
of  that  organ  and  enter  the  lymphatic  glands  of  the  neck.  It  is  a  known  fact 
that  tuberculosis  of  the  tonsil  is  rare,  but  that  tuberculous  cervical  adenitis, 
especially  of  that  group  of  glands  into  which  the  tonsillar  region  drains,  is  a 
very  frequent  occurrence.  Conclusive  evidence  of  this  fact  has  not  yet  been 
produced. 

The  most  frequent  tuberculous  lesion  of  the  tonsil  is  the  ulcer.  Usually  it 

is  found  in  the  later  stages  of  a  disseminated  tuberculosis,  with  marked  in- 
volvement of  the  larynx.  The  ulcer  is  very  painful  and  has  a  mouse-eaten 

appearance.  The  base  is  covered  with  a  necrotic  membrane  at  times.  There 
may  be  a  diffuse  tuberculous  process  in  the  tonsil,  in  which  case  it  is  somewhat 
enlarged  and  rather  firm.  Cut  section  of  this  tonsil  wall  show  numerous  white 
foci,  some  with  caseous  centers.  Around  these  foci  is  an  area  of  inflammation, 
with  round  cell  infiltration. 

The  treatment  of  a  tuberculous  tonsil  is  removal,  unless  in  the  end  stage 

of  a  disseminated  tuberculosis;  then  topical  applications  of  a  lactic  acid  solu- 
tion may  be  used.  The  general  treatment  of  tuberculosis  should  be  carried 

out  as  elsewhere  indicated  (see  page  72). 

Cysts  of  the  Tonsil. — Cysts  of  the  tonsil  are  practically  always  retention 
cysts,  due  to  the  closure  of  a  crypt  with  a  distention  of  the  follicle.  The  con- 

tent is  usually  a  soft,  cheesy  mass,  but  may  be  a  cloudy,  semi-gelatinous  to 
clear  watery  substance.  Just  where  to  draw  the  line  differentiating  chronic 
tonsillitis  from  cysts  of  the  tonsil  is  difficult  and  can  only  be  done  along  general 
lines.  The  cyst  usually  is  characterized  by  a  slow  onset,  without  any  septic 

symptoms.  There  is  little,  if  any,  pain  and  the  patient  usually  presents  him- 
self, complaining  of  a  sense  of  a  foreign  body  in  the  throat.  On  examination, 

the  tonsil  may  have  one  of  two  appearances.  When  the  cyst  has  a  thin  wall 
and  contains  a  more  or  less  clear  material,  it  will  have  the  appearance  of  a  bleb. 
The  other  looks  very  much  like  an  ordinary  enlarged  tonsil,  with  a  localized 

firm  area.  The  treatment  consists  in  the  removal  of  the  tonsil,  since  practi- 
cally all  are  in  a  state  of  chronic  inflammation.  The  cyst  may  be  drained  and 

the  cavity  cauterized,  but  there  is  always  a  possibility  of  recurrence. 

Adenoids. — Adenoids  are  lymphoid  hyperplasia  of  the  follicles  on  the 
posterior  wall  of  the  naso-pharynx  (Fig.  116).  This  condition  is  found  in 
children  between  the  ages  of  one  and  twelve.  The  exact  cause  is  not  known 
definitely,  but  as  adenoids  are  so  frequently  associated  with  diseased  tonsils 
and  changes  in  the  nose,  such  as  infected  turbinates,  spurs  of  the  septum  and 
nasal  polypi,  it  is  only  fair  to  presume  that  continued  irritation  or  infective 
material  coming  in  contact  with  the  lymphoid  tissue  is  the  predisposing  cause. 

The  acute  infectious  diseases — scarlet  fever,  measles,  whooping  cough,  etc. — 
owing  to  their  action  on  the  mucous  membrane  of  the  nose  and  throat,  are 

predisposing  elements  in  the  causation  of  this  disease.  In  '  status  lymphati- 
cus'  hypertrophied  tonsils,  with  adenoids,  are  found  as  well  as  a  generalized 
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lymphatic  hyperplasia  and  often  a  persistent  thymus  gland.  These  patients 
are  anemic,  in  a  poor  state  of  nutrition  and  subject  to  syncopic  attacks. 
A  weak  cardiovascular  system  seems  to  be  a  basic  element. 

Normally  there  are  present  in  the  posterior  nares  lymphoid  follicles,  any 
or  all  of  which  may  become  hyperplastic,  the  latter  causing  a  peculiar  cluster 
formation  called  adenoid  vegetation.  After  this  simple  hyperplasia  has  ex- 

isted for  some  time,  an  infection  takes  place  and  the  patient  complains  of 
more  or  less  discharge  from  the  nose  or  a  dripping  down  into  the  throat. 

Symptoms. — The  symptoms  have  been  taken  up  more  or  less  in  detail 
under  the  topic  of  tonsillar  hypertrophy.     Many  obscure  conditions,  such  as 

Fig.   ii6. — An  unusual  opportunity  to  view  an  adenoid  in  situ,  through  a  cleft  palate. 
{Reik,  in  McCurdy). 

convulsions,  nocturnal  eneuresis,  epileptic  attacks  and  asthma  have  been 
attributed  to  the  presence  of  adenoids.  There  is  no  question  that  a  nasal 

obstruction  has  a  distinct  impairment  on  a  child's  health.  The  continued 
presence  of  infection  in  the  posterior  nares  leading  to  eustachian  tubal  catarrh 
causes  middle  ear  disease  with  impaired  hearing. 

The  symptoms  of  obstruction  are  most  pronounced  between  the  ages  of 
two  and  six  years  and  then,  as  a  rule,  with  the  atrophy  of  the  lymphoid  tissue 
the  condition  improves.  The  above  named  pathological  conditions  may  be 
permanently  established. 
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Treatment. — It  is  always  well  to  determine  whether  a  child  has  adenoids 
as  well  as  diseased  tonsils,  as  both  may  be  removed  at  the  same  time.  Com- 

plete removal  of  the  adenoids  is  the  only  efficient  treatment.  The  use 

of  astringents,  at  times,  gives  temporary  relief,  but  never  cures  the  con- 
dition. The  contra-indications  to  the  operation  are  few.  The  child  is 

placed  in  a  recumbent  position  and  is  anesthetized,  a  gag  placed  in  the 
mouth  and  the  tongue  pulled  well  out.  A  sharp  curette,  such  as  the 

Stubb's  instrument,  should  be  used,  holding  it  as  you  hold  a  pen  in  writing. 
The  blade  is  placed  well  up  in  the  naso-pharynx  and  against  the  posterior 
wall,  care  being  taken  not  to  carry  the  tip  of  the  uvula  up  with  it.  With  a 
downward  sweep  of  the  instrument,  by  a  simple  flexion  of  the  wrist  and 
turning  the  handle  of  the  instrument  upwards,  the  adenoids  are  removed. 
Often  one  stroke  is  enough  to  remove  the  entire  mass;  at  other  times  several 
attempts  will  have  to  be  made.  The  hemorrhage  may  be  very  profuse. 
A  gauze  tampon,  wrung  out  in  hot  water,  should  be  applied  against  the 
bleeding  surface.  This  hemorrhage  nearly  always  subsides  in  a  few 
moments.  The  pharyngeal  vault  should  always  be  explored  with  the  finger 
to  be  sure  that  all  the  vegetation  has  been  removed. 

If  the  hemorrhage  does  not  subside  in  a  reasonable  time,  topical  applica- 
tions of  a  solution  of  tannic  acid  in  glycerin  and  adrenalin  chloride  solution, 

1-10,000,  may  be  applied.  In  the  severe  cases  of  prolonged  hemorrhage,  the 
vault  of  the  pharynx  should  be  packed.  This  is  done  by  passing  a  catheter 
through  the  nostril  until  the  end  is  seen  in  the  pharynx.  The  eye  of  the 
catheter  is  threaded  with  stout  silk,  to  which  is  fastened  a  gauze  tampon  of 
suitable  size  to  fit.  The  catheter  is  then  withdrawn  along  with  the  silk  thread. 

This  will  draw  the  gauze  pack  well  into  the  naso-pharynx.  Sufficient  pres- 
sure can  be  procured  by  traction  on  the  thread  to  completely  and  tightly  oc- 

clude it.  This  tampon  should  be  left  in  from  twenty-four  to  forty-eight  hours. 

Subsequent  to  the  operation,  the  child's  mouth  should  be  kept  clean,  recovery 
being  complete  in  from  three  to  five  days,  as  a  rule. 

23 



CHAPTER  XX 

EMBRYOLOGY,  ANATOMY  AND  PHYSIOLOGY  OF  THE  MOUTH 

Development  of  the  Mouth. — After  the  separation  of  the  embryo  from  the 
yolk  sac  has  become  advanced,  there  appears  an  evident  constriction  just 
where  it  meets  the  body  of  the  embryo.  The  head  projects  more  markedly 
beyond  the  anterior  surface  of  the  yolk  sac  and  is  separated  from  the  region 
occupied  by  the  heart  by  a  deep  and  well  marked  depression,  the  oral  fossa 
(Fig.  359).  At  first  there  is  a  communication  between  the  oral  fossa  and  the 

nasal  pits  by  grooves  lying  one  on  either  side  of  the  fronto-nasal  process,  but, 
by  the  union  of  the  latter  with  the  maxillary  process,  this  communication  is 
interrupted  and  the  pits  make  new  connections  with  the  oral  sinus  behind  the 
maxillary  process.  During  the  early  part  of  the  second  month,  a  downgrowth 

of  epithelium  into  the  substance  of  both  the  maxillary  and  fronto-nasal  proc- 
esses above  and  the  mandibular  process  below  takes  place  and  the  surface 

of  the  downgrowth  becomes  marked  by  a  deepening  groove  which  separates 

an  anterior  fold,  the  lip,  from  the  jaw  proper.  Shelf -like  ridges  then  begin 
to  grow  from  the  maxillo-palatine  portions  of  the  maxillae,  at  first  downward 
and  then  medially.  About  the  beginning  of  the  third  month,  these  meet  in 
the  median  line  to  form  the  palate  and  unite  anteriorly  with  the  premaxUlae, 
thus  completing  the  separation  of  the  definitive  mouth  from  the  nasal  cavity. 
A  small  communication  between  the  two  cavities  persists  for  a  time  at  the 
point  of  meeting  of  the  shelves  with  the  premaxDlae  and  frequently  remains 

open  until  after  birth.  It  serves  for  the  passage  of  the  anterior  palatine  ves- 
sels and  nerves  and  places  the  organ  of  Jacobson  in  communication  with  the 

mouth.  This  opening  later  becomes  closed  over  with  mucous  membrane, 

but  it  may  be  recognized  in  the  dried  skull  as  the  foramen  incisivum  or  an- 
terior palatine  canal. 

Palatal  Plates. — The  ridges  which  become  the  palatal  plates  when  they 
are  first  formed  have  an  almost  vertical  direction,  projecting  downward  and 
somewhat  inward  between  the  sides  of  the  tongue  and  the  alveolar  processes. 

At  this  stage  the  tongue  almost  completely  fills  the  oral  cavity,  its  dorsum  be- 
ing in  contact  with  the  base  of  the  skull.  The  mandible,  which  at  first  is 

considerably  shorter  than  the  maxillae,  later  increases  in  length  and  in  breadth 

and  assumes  a  more  horizontal  position.  The  tongue  then  becomes  de- 
pressed between  the  Meckelian  cartilages  and  the  palatal  ridges  bend  dorsally 

so  as  to  become  horizontal.  Their  further  growth  leads  to  their  union  in  the 
median  line  to  form  the  roof  of  the  mouth.  Cleft  palate  results  when  there  is 
a  failure  of  union  of  the  palatal  plates.     Failure  of  union  most  frequently 

354 
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occurs  while  the  palatal  plates  have  an  almost  vertical  direction.  Cleft 
palate  may  also  result  from  the  failure  of  the  palatal  plates  to  unite  with  the 
premaxillary  bones,  a  condition  which  is  often  associated  with  harelip. 

Rathke's  Pouch. — Before  the  formation  of  the  palate  begins,  a  pouch 
is  formed  in  the  median  line  of  the  roof  of  the  oral  sinus,  just  in  front  of  the 
pharyngeal  membrane,  by  an  outgrowth  of  the  epithelium.  This  pouch, 

which  is  known  as  Rathke's  pouch,  comes  in  contact  above  with  a  down- 
growth  from  the  floor  of  the  brain  and  forms  with  it  the  pituitary  body. 

Development  of  the  Teeth. — At  the  time  that  the  epithelial  downgrowth, 
which  gives  rise  to  the  lip  groove,  is  formed,  a  horizontal  outgrowth  develops 
from  it  which  extends  backward  into  the  substance  of  the  jaw.  forming  what 
is  termed  the  dental  ridge.  At  first  this  is  situated  on  the  anterior  surface  of 
the  bone,  but  it  gradually  shifts  as  the  lip  fold  develops  until  it  comes  to  lie 
upon  the  free  surface.  During  the  early  stages,  the  dental  ridge  of  each  jaw 
is  a  continuous  plate  of  cells  of  uniform  thickness  throughout  its  entire  width, 
but  later  ten  thickenings  develop  upon  its  deep  edge  and  beneath  each  of  these 
the  mesoderm  condenses  to  form  a  dental  papilla  over  the  surface  of  which 
the  thickening  moulds  itself  to  form  a  cap,  which  is  called  the  enamel  organ. 

These  ten  papillae  in  each  jaw,  with  their  enamel  caps,  represent  the  decidu- 
ous teeth. 

Papillae  and  Teeth  Germs. — The  papillae,  however,  do  not  project  into 
the  very  edge  of  the  dental  ridge,  but  obliquely  into  what  in  the  mandible  was 
originally  its  under  surface,  so  that  the  edge  of  the  ridge  is  free  to  grow  still 
deeper  into  the  surface  of  the  bone.  As  this  proceeds,  there  is  developed  in 
each  jaw  a  second  set  of  thickenings  beneath  each  of  which  a  dental  papilla 
again  appears.  These  are  the  tooth  germs  of  the  incisors,  canines  and  pre- 

molars of  the  permanent  dentition.  The  continuation  of  the  lateral  edges  of 

the  dental  shelf  outward  toward  the  articulations  of  the  jaws  affords  oppor- 
tunity for  the  development  of  three  additional  thickenings  on  each  side  in 

each  jaw  and,  papillae  developing  between  these,  twelve  additional  tooth  germs 
are  formed.  These  latter  represent  the  permanent  molars,  their  formation 
being  much  later  than  the  other  teeth,  the  germ  of  the  second  molar  not 
appearing  until  about  the  sixth  week  after  birth,  while  that  of  the  third  is 
delayed  until  about  the  third  year. 

As  the  tooth  germs  increase  in  size,  they  also  approach  nearer  and  nearer 
to  the  surface  and,  at  the  same  time,  the  enamel  organs  separate  from  the 
dental  shelf  until  their  connection  with  it  is  a  mere  neck  of  epithelial  cells. 
During  this  time  the  dental  shelf  itself  undergoes  degeneration  and  is  reduced 
to  a  reticulum  which  eventually  disappears  completely,  though  parts  of  it 
may  occasionally  persist  and  give  rise  to  various  malformations.  The  tooth 
germs  naturally  lose  all  connection  with  one  another  as  the  shelf  disappears. 

Each  tooth  germ  then  consists  of  two  parts,  one  of  which,  the  enamel 
organ,  is  derived  from  the  ectoderm,  while  the  other,  the  dental  papilla,  is 
mesenchymatous.     Both  of  these  give  rise  to  a  definite  portion  of  the  fully 
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formed  tooth,  the  enamel  organ  producing  the  enamel  and  the  dental  papilla 

producing  the  dentin  and  pulp. 

The  Enamel. — Those  cells  of  the  enamel  organ,  which  are  in  contact 
with  the  surface  of  the  papilla  at  an  early  stage,  assume  a  cylindrical  form 

and  become  arranged  in  a  definite  layer,  the  enamel  membrane,  while  the  re- 
maining cells  apparently  degenerate  eventually  though  they  persist  for  a 

time  to  form  what  has  been  termed  the  enamel  pulp.  This  enamel  formation 

seems  to  be  due  to  the  direct  transformation  of  the  enamel  cells,  the  process 

beginning  at  the  basal  portion  of  each  cell  and,  as  a  result,  the  enamel  con- 
sists of  a  series  of  prisms  each  of  which  represents  one  of  the  cells  of  the  enamel 

membrane.  This  process  continues  until  the  cells  have  become  completely 

converted  into  enamel  prisms  except  at  their  very  tips  which  form  a  thin 

membrane  (Nasmyth's  membrane),  the  enamel  cuticle,  which  is  shed  soon 
after  the  eruption  of  the  teeth. 

Dentin. — Early  the  dental  papillas  are  composed  of  a  densely  packed 
mass  of  mesenchyme  cells,  which  later  become  differentiated  into  connective 

tissue  into  which  blood-vessels  and  nerves  penetrate.  The  superficial  cells 

forma  more  or  less  definite  layer  and  are  termed  odontoblasts,  having  the  func- 
tion of  manufacturing  the  dentin.  They  accomplish  this  in  much  the  same 

manner  as  that  in  which  the  periosteal  osteoblasts  produce  bone,  depositing 

the  dentin  between  their  surfaces  and  the  adjacent  surface  of  the  enamel.  A 

number  of  exceedingly  fine  processes  protrude  from  the  outer  surface  of  each 

odontoblast  and  extend  into  the  dentin  to  occupy  the  canaliculi  of  bone. 

Cement. — At  an  early  stage  the  enamel  membrane  forms  an  almost  com- 
plete investment  for  the  dental  papillae,  but  as  calcification  of  the  teeth 

proceeds,  it  recedes  from  the  lower  part  until  finally  it  is  confined  entirely  to 

the  crown.  A  layer  of  cement  now  encloses  the  dentin,  forming  the  roots  of 
the  teeth.  This  cement  resembles  true  bone  and  serves  to  unite  the  tooth 

firmly  to  the  walls  of  its  socket.  With  the  increase  in  the  size  of  the  tooth, 

its  extremity  is  brought  nearer  to  the  surface  of  the  gum  and  eventually 

breaks  through,  the  eruption  of  the  first  teeth  usually  taking  place  during  the 

early  part  of  the  last  half  of  the  first  year.  The  permanent  teeth 

grow  slowly  at  first,  but,  as  time  goes  on,  their  progress  is  more  rapid.  A 

vascular  papilla  precedes  them  and  causes  partial  absorption  of  the  roots  of 

the  temporary  teeth,  which  are  thus  loosened  and  are  readily  pushed  out  by 
the  eruption  of  the  permanent  teeth. 

Teeth  Eruption. — There  is  considerable  variation  in  the  time  of  the  erup- 
tion of  the  teeth  (Fig.  117),  but  the  usual  sequence  is  as  follows: 

PRIMARY  DENTITION 

1.  Central  incisors  6th  to  8th  month. 

2.  Lateral  incisors  7th  to  9th  month. 
3.  First  molars  Beginning  of  2nd  year. 

4.  Cuspids  ■  I  1/2  years. 
5.  Second  molars  3  to  3  1/2  years. 
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PERMANENT  DENTITION 

1.  First  molars  6th  year. 
2.  Central  incisors  8th  year. 
3.  Lateral  incisors  gth  year. 

4.  First  bicuspids  loth  year. 

5.  Second  bicuspids  '  .  nth  year. 
6.  Cuspids  1.1,.    .1, 

c         J        ,  f   13th  to  14th  year. 7.  second  molars  J 
8.  Third  molars  17th  to  40th  year. 

The  teeth  of  the  mandible  generally  precede  those  of  the  maxillae.  In  a 
considerable  percentage  of  individuals,  the  third  molars  never  break  through 
the  gum  and  frequently  when  they  do  they  fail  to  reach  the  level  of  the  other 
teeth  and,  consequently,  are  only  partially  functional.  This  structural 

peculiarity,  together  with  others,  indicates  that  the  wisdom  teeth  are  under- 
going a  retrogressive  evolution. 

Development  of  the  Tongue. — The  tongue  is  largely  a  development  of  the 
pharyngeal  region  of  the  digestive  tract  and  only  secondarily  grows  forward 
into  the  floor  of  the  mouth.  (Figs.  358  to  371.)  In  the  median  line 
of  the  floor  of  the  mouth  in  embryos  of  about  3  mm.,  there  will  be  seen 
between  the  ventral  ends  of  the  first  and  second  branchial  arches  a  small 

rounded  elevation  termed  the  tuber  impar.  This  increases  in  size  and  in 
embryos  of  about  8  mm.  it  reaches  its  greatest  development,  after  which  it 
becomes  less  prominent  and  finally  is  unrecognizable,  but,  before  this  occurs, 
there  appears  on  each  side  of  the  floor  of  the  mouth  a  longitudinal  groove, 

both  of  which  bend  medially  at  their  anterior  ends.  By  these  alveolo-lingual 
grooves  an  area  is  marked  out  on  the  floor  of  the  mouth  which  gradually  be- 

comes more  and  more  rounded  on  its  oral  surface  and  forms  the  anterior 

portion  of  the  tongue.  The  alveolo-lingual  grooves  bound  this  median  eleva- 
tion on  the  sides  and  almost  to  the  median  line  in  front.  Posteriorly  it  is 

separated  from  the  anterior  edge  of  the  second  branchial  arch  by  a  distinct 

V-shaped  groove  at  the  apex  of  which  is  a  deep,  circular  depression,  the  Fora- 
men Cecum.  The  posterior  portion  of  the  tongue  arises  as  thickenings  of  the 

ventral  ends  of  the  second  branchial  arches  and  is,  consequently,  a  V-shaped 
structure,  into  the  angle  of  which  the  posterior  portion  of  the  anterior  part 
of  the  tongue  fits.  The  two  portions,  anterior  and  posterior,  eventually  fuse, 
but  the  groove,  which  originally  separated  them,  remains  more  or  less 
clearly  distinguishable,  the  vallate  papillae  developing  immediately  anterior 
to  it. 

Muscles  of  the  Tongue. — Essentially  the  tongue  is  a  muscular  organ,  be- 
ing formed  of  a  central  mass  of  muscular  tissue  enclosed  at  the  sides  and 

dorsally  by  mucous  membrane  derived  from  the  floor  of  the  mouth  and  phar- 
ynx. The  muscular  tissue  consists  partly  of  fibers  limited  to  the  substance 

of  the  tongue  and  forming  the  M.  lingualis,  and  also  a  number  of  extrinsic 
muscles,  the  Mm.  hyoglossi,  genioglossi,  styloglossi,  glossopalatini  and 
chondroglossi.     The  innervation  of  the  last  two  muscles  comes  through  the 



EMBRYOLOGY  OF  THE  MOUTH  359 

vagus  Avhile  the  remaining  extrinsic  muscles  receive  fibers  from  the  hypo- 
glossal, the  lingualis  being  supplied  partly  by  the  hypoglossal  and  partly 

by  the  facial  through  the  chorda  tympani.  The  involvement  of  the  hy- 
poglossal in  this  manner  is  explained  by  the  fact  that  in  the  evolution  of 

the  tongue  the  extrinsic  muscles,  together  with  a  certain  amount  of  the 
M.  lingualis,  have  grown  into  the  tongue  thickenings  from  regions  situated 
much  further  back,  for  the  most  part  from  behind  the  last  branchial  arch. 

This  invasion  of  the  tongue  by  muscles  from  posterior  segments  explains 

the  distribution  of  the  sensory  nerves.  The  anterior  portion  from  its  posi- 
tion would  naturally  be  supplied  by  branches  from  the  fifth  and  seventh 

nerves,  while  the  posterior  portion  might  be  expected  to  be  supplied  by 
the  seventh.  The  nerve  supply  to  the  mucous  membrane  involves  the 
ninth  nerve  extending  forward  upon  the  posterior  part  of  the  anterior 
portion  of  the  tongue,  while  a  considerable  portion  of  the  posterior  part  is 
supplied  by  the  tenth.  The  sensory  fibers  of  the  facial  are  distributed 
entirely  to   the  anterior  portion. 

Development  of  the  Salivarj'  Glands. — The  first  appearance  of  what  is  to 
develop  into  the  salivary  glands  is  seen  in  embryos  of  about  8  mm.  w^hen  a 
slight  furrow  may  be  observed  in  the  floor  of  the  groove  which  connects  the 
lip  grooves  of  the  upper  and  lower  jaws  at  the  angle  of  the  mouth,  and  is 

known  as  the  cheek  groove.  This  furrow  deepens  in  the  later  stages  and  even- 
tually becomes  closed  in  to  form  a  hollow  tubular  structure  which,  in  embryos 

of  about  17  mm.,  has  separated  from  the  epithelium  of  the  floor  of  the  cheek 

groove,  except  at  its  anterior  end,  and  has  become  embedded  in  the  con- 
nective tissue  of  the  cheek.  This  tube  is  readily  recognizable  as  the  parotid 

gland,  with  Stenson's  duct  leading  off  from  it,  and  from  the  latter,  as  it  passes 
across  the  masseter  muscle,  a  pouch-like  outgrowth  is  formed  early,  which 
probably  represents  the  socia  parotidis. 

The  Submaxillary  Gland. — In  embryos  of  about  13  mm.,  the  submaxiflary 

gland  and  Wharton's  duct  appear  as  a  longitudinal,  ridge-like  thickening  of 
the  floor  of  the  alveolo-lingual  groove.  This  ridge  gradually  separates  from 
behind  forward  from  the  floor  of  the  groove  and  sinks  into  the  subjacent  con- 

nective tissue,  retaining,  however,  its  connection  with  the  epithelium  at  its 
anterior  end,  which  indicates  the  position  of  the  opening  of  the  duct.  In 

embryos  of  about  24.4  mm.,  there  appear  in  this  vicinity  five  small  bud-like 
downgrowths  of  the  epithelium,  which  later  increase  in  number  as  well  as  in 
size  and  constitute  a  group  of  glands  which  are  generally  spoken  of  as  the 
suhlingual  gland. 

These  representatives  of  the  various  glands  become  lobulated  at  their 

deeper  ends  as  they  increase  in  length,  and  the  lobes  later  give  rise  to  second- 
ary outgrowths  which  branch  repeatedly,  the  terminal  branches  becoming 

the  alveoli  of  the  glands.  The  alveoli  remain  solid  for  a  considerable  time, 
but  early  a  lumen  appears  in  the  duct  portion  of  the  structure  and  this  is 
followed  later  by  the  hollowing  out  of  the  gland  structure  proper. 
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Each  parotid  and  submaxillary  gland  consists  of  a  single  primary  out- 
growth and  is,  therefore,  a  single  structure  and  not  a  union  of  a  number  of 

originally  separate  parts. 

The  Sublingual  Gland. — The  sublingual  glands  of  adult  anatomy  are 
usually  described  as  opening  upon  the  floor  of  the  mouth  by  a  number  of 

separate  ducts.  This  arises  from  the  fact  that  a  majority  of  the  glands  which 

form  in  the  vicinity  of  the  opening  of  Wharton's  duct  remain  quite  small, 
only  one  on  each  side  giving  rise  to  the  sublingual  gland  proper.  The  small 

glands  have  been  termed  the  alveolo-lingual  glands  and  each  one  of  them  is 
equivalent  to  a  parotid  or  submaxillary  gland.  In  other  words,  there  are,  in 

reality,  not  three  pairs  of  salivary  glands,  but  from  fourteen  to  sixteen  pairs, 

there  being  usually  from  eleven  to  thirteen  alveolo-lingual  glands  on  each 
side. 

Anatomy  of  the  Mouth.^ — The  mouth  is  the  commencement  of  the  ali- 

mentary canal.  It  is  an  ovoid-shaped  cavity,  bounded  in  front  by  the  lips, 
on  the  sides  by  the  cheeks  and  alveolar  processes  with  the  contained  teeth, 

above  by  the  hard  palate,  below  by  the  tongue  and  floor  of  the  mouth,  and 

behind  by  the  soft  palate  and  the  anterior  pillars  of  the  fauces.  It  is  that 

part  of  the  alimentary  canal  which  serves  for  the  mastication  and  saliva- 
tion of  food.     The  mouth  presents  for  examination  the  following  parts: 

The  aperture  of  the  mouth  is  bounded  by  the  lips,  and  the  meeting  of  the 

lips  forms  on  either  side  the  angles  of  the  mouth.  With  the  lips  together,  the 

roof  and  floor  of  the  mouth  are  in  contact  with  the  tongue,  while  the  sides  are 

approximated  to  the  dental  arches.     The  mouth  is  divided  into  two  parts: 

A.  The  vestibule  of  the  mouth  is  the  smaller  subdivision,  the  cavity  of  the 

mouth  proper  being  the  other.  The  vestibule  is  a  slit-like  space  bounded  in 
front  and  laterally  by  the  lips  and  cheeks  and  behind  and  internally  by  the 

gums  and  teeth.  Above  and  below  it  is  limited  by  the  reflection  of  the  mu- 
cous membrane  from  the  lips  and  cheeks  to  the  gums  covering  the  upper  and 

lower  arches  respectively.  It  is  into  this  portion  of  the  mouth  that  the  pa- 
rotid secretion  is  received.  Through  an  opening  on  either  side  posteriorly  j ust 

behind  the  wisdom  teeth  and  the  tuberosity  of  the  maxillary  bone,  the  vesti- 
bule communicates  with  the  cavity  of  the  mouth  proper. 

B.  The  cavity  of  the  mouth  proper  is  bounded  latterly  and  in  front  by  the 

alveolar  arches  and  their  contained  teeth.  Posteriorly  it  communicates  with 

the  pharynx  by  a  constricted  aperature  termed  the  isthmus  of  the  fauces*. 
The  mucous  membrane  lining  the  mouth  is  continuous  with  the  integument 

at  the  free  margin  of  the  lips  and  with  the  mucous  lining  of  the  pharynx 
behind. 

The  lips  are  two  fleshy  folds  which  surround  the  orifice  of  the  mouth  and 

are  formed  externally  by  the  integument  and  internally  by  the  mucous  mem- 
brane, betvveen  which  are  found  the  orbicularis  oris  muscle,  the  coronary 

vessels,  nerves,  areolar  tissue,  fat  and  numerous  small  labial  glands.  The 

inner  surface  of  each  lip  is  connected  in  the  median  line  with  the  gum  of  the 
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corresponding  jaw  by  a  fold  of  mucous  membrane  called  the  frcenulum.  On 

each  side,  external  to  the  angle  of  the  mouth,  the  lips  become  continuous  with 
the  cheeks. 

The  cheeks  form  the  side  of  the  face  and  are  continuous  in  front  with  the 

lips.  Their  structure  is  practically  the  same  as  that  of  the  lips.  The  princi- 
pal muscle  of  the  cheeks  is  the  buccinator  and  of  lesser  importance  are  the 

zygomatic,  risorius  or  Santorini's  and  platysma  myoides.  The  mucous  mem- 
brane lining  the  cheeks  is  continuous  behind  with  the  lining  membrane  of  the 

soft  palate  and  is  reflected  above  and  below  upon  the  gums. 

The  gums  are  composed  of  dense  fibrous  tissue  closely  connected  to  the 

periosteum  of  the  alveolar  processes  and  surrounding  the  necks  of  the  teeth. 

The  mucous  membrane  covering  these  is  very  vascular  and  of  markedly  limited 

sensibility.  From  the  necks  of  the  teeth  this  membrane  is  reflected  into  the 

alveoli  and  enters  into  the  structure  of  the  pericementum. 

The  teeth.  Nature  has  provided  man  with  two  sets  of  teeth;  the  deciduous 

or  milk  teeth  appear  early  in  childhood,  while  the  second  set  or  permanent 

teeth  appear  later. 

The  teeth  are  arranged  in  two  parabolic  arches,  the  upper  being  the  larger 

and  its  teeth  overlapping  the  lower  arch.  The  average  distance  between 

the  centers  of  the  condyles  of  the  mandible  is  approximately  four  inches, 

which  is  also  the  distance  from  either  of  these  points  to  the  line  of  junction 

of  the  lower  incisor  teeth.  The  lower  incisors  being  smaller  in  size,  the  teeth 

of  the  mandible  are  each  one-half  a  tooth  in  advance  of  its  fellow  of  the  max- 

illae, so  that  each  tooth  occludes  with  two,  with  the  exception  of  the  lower  in- 
cisors and  upper  third  molars. 

Varieties  of  Teeth. — There  are  ten  temporary  or  milk  teeth  in  each  jaw 

viz.,  four  incisors,  tw^o  cuspids,  four  bicuspids  or  premolars  and  six  molars. 
For  the  sake  of  description,  that  surface  of  a  tooth  which  is  turned  toward  the 

lips  is  called  the  labial,  toward  the  cheek  the  buccal  and  toward  the  tongue 

the  lingual.  That  surface  toward  the  median  line  is  spoken  of  as  mesial 

or  proximal  and  away  from  it  as  distal. 

The  incisors,  or  cutting  teeth:  the  crowns  of  these  teeth  are  wedge-shaped, 
convex  in  front,  bevelled  and  slightly  concave  behind.  The  root  is  single, 

long,  conical  and  compressed  laterally. 

The  cuspids:  the  crown  is  large,  conical,  convex  in  front  and  rises  above  the 

level  of  the  other  teeth.     The  root  is  long,  conical  and  compressed  laterally. 

The  bicuspids:  the  crowns  of  these  teeth  have  two  projecting  cusps.  The 

root  is  generally  single,  grooved  laterally  and  with  a  bifid  apex.  The  upper 
are  larger  than  the  lower. 

The  molars:  the  crowns  of  the  molars  are  nearly  cubical  and  have  four  cusps 

in  the  upper  set  and  five  in  the  lower.  The  roots  are  usually  three  in  number 

for  the  first  two  upper  teeth  and  two  in  number  for  the  first  two  lower  teeth. 

The  third  molar,  or  'wisdom '  tooth,  usually  has  but  one  root  with  a  groove 
in  it  which  shows  a  tendency  toward  the  formation  of  three  roots  in  the  upper 
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and  two  in  the  lower.  The  second  temporary  molar  is  the  largest  milk  tooth 
and  is  succeeded  by  the  second  permanent  bicuspid. 

Structure  of  Teeth. — In  structure  a  tooth  consists  of  an  outer  hard  sub- 
stance, the  enamel,  which  encases  the  crown;  the  dentin,  which  lies  within 

the  enamel;  and  the  pulp,  which  is  a  soft,  vascular  tissue  filling  the  pulp 
cavity.     The  dentin  of  the  root  is  surrounded  by  the  cement. 

The  dentin  is  composed  of  minute,  wavy,  branching  tubules,  called 
dentinal  tubules,  which  are  embedded  in  a  hard,  homogeneous  tissue,  called 
the  intertubular  substance.  The  tubules  are  about  1/4500  of  an  inch  in 
diameter  and  they  branch  dichotomously,  which  gives  the  cut  surface  of  the 
dentin  a  wavy  appearance.     These  tubules  open  into  the  pulp  cavity. 

The  enamel  forms  a  thin  crust  over  the  crown  and  is  the  most  dense  of  all 

animal  substance.  It  contains  only  3.5  per  cent,  of  animal  matter  and  is 
composed  of  minute,  parallel,  hexagonal  rods  of  about  1/5500  of  an  inch  in 
diameter  which  pursue  a  very  wavy  course. 

The  cement  is  a  layer  which  resembles  true  bone,  but  the  cement  contains  a 

greater  number  of  Sharpey's  fibers  and  a  smaller  percentage  of  organic  matter. 
In  bone  there  is  thirty-three  per  cent,  organic  matter  while  in  cement  there 
is  twenty-seven  per  cent.  The  cement  commences  at  the  neck  of  the  tooth, 
covers  the  root  and  gets  thicker  as  it  proceeds  toward  the  apex. 

The  pulp,  which  fills  the  pulp  cavity,  consists  of  a  soft,  very  vascular  con- 
nective tissue  with  numerous  nerves  and  cells.  The  cells  are  of  two  varieties, 

(a)  the  columnar  cells,  or  odontoblasts,  which  are  arranged  in  a  layer  lining  the 

pulp  cavity,  and  (b)  the  stellate  and  fusiform  cells,  which  are  wedged  in  be- 
tween the  odontoblasts  and  permeate  the  pulp,  having  fine  processes  which 

are  prolonged  into  the  dentinal  tubules.  Certain  of  these  filaments  are  prob- 
ably continuous  with  the  so-called  fibers  of  Tomes. 

The  blood  supply  to  the  teeth  comes  through  the  alveolar  and  infra-orbital 
branches  of  the  internal  maxillary  artery  and  from  the  inferior  dental  artery. 

The  nerves  come  from  the  anterior  and  posterior  dental  branches  of  the 
superior  maxillary  nerve  and  from  the  inferior  maxillary  division  of  the  fifth 
nerve. 

The  Hard  Palate. — The  palate  forms  the  roof  of  the  mouth  and  consists 
of  two  portions,  (a)  the  hard  palate  in  front,  forming  the  anterior  five-eighths, 
and  (b)  the  soft  palate  behind  making  up  the  remaining  three-eighths. 
(See  PI.  I  to  VI  facing  title.)  The  hard  palate  is  bounded  above  and 
at  the  sides  by  the  upper  alveolar  arches  and  gums.  In  the  front 
and  to  the  sides  it  is  continuous  with  the  gums  and  behind  it  is 
continuous  with  the  soft  palate.  It  is  formed  by  the  palate  processes 
of  both  the  superior  maxillary  and  palate  bones.  Its  covering,  which  is 
formed  by  the  periosteum  and  mucous  membrane  of  the  mouth,  is  very  dense 
and  intimately  adherent,  particularly  toward  the  front  and  at  the  sides,  by 
means  of  a  strong  band  of  fibrous  tissue.  Along  the  middle  line  of  this  bone 
is  a  linear  ridge  or  raphe,  which  terminates  anteriorly  in  a  small  papilla 
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called  the  incisive  papilla.  The  papilla  corresponds  with  the  inferior  opening 

of  the  anterior  palatine  fossa  and  receives  filaments  from  the  naso-palatine 
and  anterior  palatine  nerves.  The  palatine  vessels  and  nerves  lie  in  the  fibrous 
tissue  beneath  the  mucous  membrane.  The  palatine  glands  lie  beneath  the 
mucous  membrane  on  the  posterior  part  of  the  bone. 

The  Soft  Palate. — The  soft  palate  is  a  movable  fold  of  tissue  suspended 
from  the  posterior  border  of  the  hard  palate  and  forming  an  incomplete  sep- 

tum between  the  mouth  and  the  pharynx.  This  fold  of  tissue  consists  of 
mucous  membrane  enclosing  muscle  fibers,  an  aponeurosis,  vessels,  nerves, 
mucous  glands  and  adenoid  tissue.  When  occupying  its  usual  position,  it  is 
relaxed  and  pendant  and  its  oral  surface  is  concave  and  marked  by  a  median 
raphe,  which  denotes  its  original  separation  into  two  lateral  halves.  The 
musculature  of  the  soft  palate  consists  essentially  of  six  muscles  on  each  side. 

Their  relative  position  is  as  follows:  the  posterior  fasciculus  of  the  palato- 
pharyngeus  muscle  joining  with  its  fellow  of  the  opposite  side  lies  imme- 

diately below  the  pharyngeal  mucous  membrane.  This  is  joined  by  the  sal- 
pingo-pharyngeus  muscle  and  beneath  lie  a  part  of  the  salpingo-pharyngeus 
and  the  aponeurosis  of  the  levator  palati.  The  anterior  fasciculus  of  the  pal- 
ato-pharyngeus  separates  the  levator-palati  from  the  tensor-palati.  Next 
comes  the  palato-glossus,  which  is  separated  from  the  oral  mucous  mem- 

brane only  by  a  thin  layer  of  tissue.  Hanging  from  the  middle  of  the 
lower  border  of  the  soft  palate  is  a  small  conical,  pendulous  process,  called 
the  uvula. 

Pillars  of  the  fauces:  the  anterior  pillars  of  the  fauces  are  formed  by  the 

palato-glossus  muscle  on  each  side  arching  downward  and  forward  from  the 
palate  to  the  base  of  the  tongue,  being  enclosed  within  a  fold  of  mucous 

membrane.  The  posterior  pillars  are  formed  by  the  palato-pharyngei  mus- 
cles passing  backward  and  downward  to  the  sides  of  the  pharynx. 
The  isthmus  of  the  fauces  is  the  space  bounded  by  the  pillars  of  the  fauces 

and  tonsils,  base  of  the  tongue  and  the  free  margin  of  the  soft  palate. 
The  blood  supply  to  the  palate  comes  from  branches  of  the  posterior  or 

descending  palatine  branch  of  the  internal  maxillary  artery  and  from  the  as- 
cending palatine  branch  of  the  facial  artery.  The  posterior  palatine  divides 

into  the  great  and  small  palatine  arteries,  which  run  through  the  palatine 
canals  and  then  divide  again;  the  branches  from  the  small  palatine  supply  the 
soft  palate,  while  the  large  branch  passes  forward  on  the  hard  palate  near  the 
alveolar  margin.  The  ascending  palatine  branch  of  the  facial  artery  lies 
upon  the  medial  surface  of  the  tensor  palati  muscle  and  is  distributed  to  the 

soft  palate  and  pharynx.  A  palatine  vein  corresponding  to  the  descending 
palatine  artery  opens  into  the  anterior  facial  vein.  A  few  of  the  palatine 
veins  empty  also  into  the  pharyngeal  veins.  The  palate  receives  its  nerve 
supply  by  means  of  the  large  posterior  palatine  nerve,  which  emerges  from 
the  posterior  palatine  canal  accompanying  the  posterior  palatine  artery. 

The  naso-palatine  nerve  emerges  from  the  foramen  of  Scarpa  and  is  dis- 
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tributed  to  the  anterijor  portion  of  the  hard  palate.  The  soft  palate  is  sup- 
plied by  the  small  posterior  palatine  and  the  accessory  palatine  nerves. 

The  tonsils  occupy  the  position  and  space  between  the  anterior  and  the 

posterior  pillars  of  the  fauces  on  each  side  of  the  mouth. 

The  Parotid  Gland. — The  parotid  gland  (Fig.  95)  which  is  the  largest 
of  the  salivary  glands,  lies  in  the  cheek  immediately  below  and  in  front  of 

the  external  ear.  Above  it  is  limited  by  the  zygoma,  below  by  the  angle 

of  the  jaw  and  a  line  drawn  between  the  angle  and  the  mastoid  process. 

Anteriorly  it  extends  forward  over  a  variable  portion  of  the  masseter  muscle 

and  posteriori}'  it  is  bounded  by  the  external  auditory  meatus,  the  mastoid 

process  and  the  sterno-mastoid  and  digastric  muscles.  The  deep,  cervical 
fascia  forms  its  floor.  It  is  a  compound  racemose  gland.  The  structures 

of  importance  which  pass  through  the  gland  are  the  external  carotid  artery 

with  its  three  terminal  branches.  The  posterior  auricular  artery  emerges 

from  the  gland  behind;  the  superficial  temporal  artery  above;  and  the  trans- 
verse facial,  a  branch  of  the  temporal,  in  front.  The  internal  maxillary 

artery  winds  through  it  as  it  passes  inward  behind  the  neck  of  the  mandible. 

A  trunk  formed  by  the  union  of  the  temporal  and  internal  maxillary  veins  lies 

superficial  to  the  external  carotid  and  a  branch  connecting  this  trunk  with 

the  external  jugular  passes  directly  through  the  gland.  The  facial  or  seventh 

nerve  also  passes  directly  through  it.  The  gland  occupies  a  triangular  space, 

which  is  bounded  in  front  by  the  posterior  margin  of  the  amus  of  the 

mandible  and  the  internal  pterygoid  muscle,  behind  by  the  anterior  edge  of 

the  sterno-cleido-mastoid  muscle,  the  tympanic  portion  of  the  temporal 
bone  and  the  cartilaginous  portion  of  the  external  auditory  meatus. 

The  duct  of  the  parotid  is  about  two  and  one-half  inches  long.  It  starts 
from  branches  at  the  anterior  margin  of  the  gland,  crosses  the  masseter  muscle 

and,  at  its  anterior  border,  dips  down  into  the  substance  of  the  buccinator 

muscle  which  it  pierces;  it  then  runs  a  short  distance  forward  betw^een  the  buc- 
cinator muscle  and  the  mucous  membrane  of  the  mouth  and  opens  upon  the 

inner  surface  of  the  cheek  by  a  small  orifice  opposite  the  second  molar  tooth 

of  the  maxillae.  Occasionally  there  is  an  accessory  parotid  gland  whose  duct 

opens  into  Stenson's  duct.  This  accessory  gland  occasionally  exists  as  a 
separate  lobe  just  beneath  the  zygomatic  arch. 

Submaxillary  and  Sublingual  Glands. — The  submaxillary  gland  is  situ- 
ated below  the  mandible  in  the  anterior  part  of  the  submaxillary  triangle  of 

the  neck.  Its  duct  (Wharton's)  opens  on  either  side  of  the  frsenum  of  the 
tongue  on  the  floor  of  the  mouth. 

The  sublingual  gland  is  the  smallest  of  the  salivary  glands  and  is  situated 
beneath  the  mucous  membrane  of  the  floor  of  the  mouth  in  contact  with  the 

inner  surface  of  the  mandible.  The  openings  of  the  ducts  of  the  sublingual 

glands  are  about  eight  to  twenty  in  number  and  come  to  the  surface  on  an 

elevated  crest  of  mucous  membrane  on  each  side  of  the  frcxnum  of  the  tongue 

(Fig.   118);  one  or    more  of  them  uniting  into  a  tube  called  the  duct  of 
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Bartholin,  which  opens  very  close  to  Wharton's  duct  and,  in  some  instances, 
drains  directly  into  Wharton's  duct. 

The  blood  supply  to  the  submaxillary  gland  comes  by  way  of  branches  from 
the  facial  and  lingual  arteries.  The  veins  follow  the  course  of  the  arteries. 
The  nerve  supply  is  derived  from  the  submaxillary  ganglion  through  which  it 
receives  filaments  from  the  chorda  tympani  of  the  facial  and  from  the  lingual 
branch  of  the  inferior  maxillary  nerve,  occasionally  from  the  mylohyoid 
branch  of  the  inferior  dental  and  from  the  sympathetic.     The  sublingual 
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Fig.  ii8. — Inferior  Surface  of  the  Tongue.     {Modified  from  Spaltholz.) 

gland  gets  its  blood  supply  from  the  sublingual  and  submental  arteries  and 
its  nerve  supply  from  the  lingual  nerve. 

The  salivary  glands  receive  their  nerve  supply  both  from  the  cerebral 
fibers  and  from  the  sympathetic  system.  The  parotid  gland  receives  its 

cerebral  fibers  through  the  ninth  cranial  nerve  (glosso-pharyngeal).  They 
pass  into  a  branch  of  this  nerve  known  as  the  tympanic  nerve,  or  nerve  of 
Jacobson,  then  to  the  small  superficial  petrossal  nerve,  through  which  they 

reach  the  otic  ganglion.  From  this  ganglion  they  pass  as  post-ganglionic 
fibers  by  way  of  the  auriculo-temporal  branch  of  the  inferior  maxillary  divi- 

sion of  the  fifth  cranial  nerve  to  the  parotid  gland.  The  sympathetic  auto- 
nomic branches  pass  to  the  superior  cervical  ganglion  by  way  of  the  cervical 

sympathetic  and  then  as  post-ganglionic  fibers  in  branches  which  accompany 
the  arteries  distributed  to  the  gland. 
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The  bulbar  autonofnic  supply  for  the  submaxillary  and  sublingual  glands 
arises  from  the  brain  in  the  facial  nerve  and  passes  out  in  the  chorda  tympani 
branch.  This  latter  nerve,  after  emerging  from  the  tympanic  cavity  through 
the  Gasserian  fissure,  joins  the  lingual  nerve.  After  running  with  this  nerve 
for  a  short  distance,  the  secretory  nerve  fibers  destined  for  the  sublingual  and 
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Fig.  119. — Dorsum  and  Root  of  the  Tongue  (Papilla^  diagrammatig). 

submaxillary  glands  branch  off  and  pass  to  the  glands  following  the  course  of 
the  ducts. 

The  sympathetic  autonomics  pass  through  the  cervical  sympathetic  to 
the  superior  cervical  ganglion  and  then  to  the  glands. 

The  Tongue. — The  tongue  is  an  organ  of  the  special  sense  of  taste  and  also 
an  organ  of  speech,  mastication  and  deglutition.     It  is  essentially  a  muscular 
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organ  and  is  attached  at  its  base  to  the  hyoid  bone  and  mandible.  It  is  also 

attached  to  the  epiglottis  by  two  lateral  and  one  median  glosso-epiglottic  folds 
of  mucous  membrane  and  to  the  soft  palate  by  the  anterior  pillars  of  the 

fauces.  It  is  nowhere  supported  by  ligaments  and  its  tip,  sides,  dorsum  and 

under  surface  are  free.  It  is  divided  into  halves  by  a  median  raphe  and  fibrous 

tissue  septum.  The  mucous  membrane  of  the  tongue  is  reflected  over  the 

floor  of  the  mouth  to  the  gums,  forming  in  front  an  antero-posterior  fold  called 
the  fraenum.  The  intrinsic  muscle  fibers  of  the  tongue  are  formed  by  the 

lingualis  and  the  extrinsic  fibers  come  from  the  styloglossus,  hyoglossus, 

genio-hyoglossus  and  palatoglossus.  The  mucous  membrane  (Fig.  119) 
of  the  tongue  presents  the  following  important  points: 

(a)  The  circumvallate  papUlcB,  which  are  arranged  on  the  back  of  the 

tongue  in  two  converging  lines  like  a  letter  V.  Just  behind  the  junction  of 
these  lines  is  the  foramen  cecum. 

{b)  The  fungiform  papillm,  which  are  scattered  over  the  dorsum  of  the 

tongue,  but  which  are  found  chiefly  on  the  sides  and  at  the  apex. 

{c)  The  filiform  or  conical  papillm  are  found  arranged  in  lines  covering  the 

anterior  two-thirds  of  the  dorsum  of  the  tongue. 
{d)  The  racemose  lingual  glands  are  found  chiefly  over  the  posterior  third 

of  the  dorsum,  although  a  few  are  found  along  the  sides. 

The  blood  supply  of  the  tongue  comes  through  the  lingual,  facial  and  as- 
cending pharyngeal  arteries  (Fig.  96).  The  veins  of  the  tongue  drain  into 

the  interna]  jugular. 

The  nerve  supply  comes  through  the  lingual  branch  of  the  fifth,  which  is 

distributed  to  the  papfllae  at  the  front  and  sides  to  the  extent  of  two- thirds  of 
its  surface,  endowing  these  parts  with  general  sensation.  The  chorda  tympani 

has  the  same  distribution  and  is  the  nerve  of  taste.  The  lingual  branch  of  the 

glosso-pharyngeal  supplies  the  mucous  membrane  of  the  base  and  sides  of  the 
tongue  and  the  circumvallate  papillae  of  the  posterior  third.  It  is  the  nerve 

of  taste  and  sensation  to  these  areas.  The  hypoglossal  is  the  motor  nerve 

and  supplies  the  musculature  of  the  tongue.  The  superior  laryngeal  sends  a 

few  filaments  to  the  base  near  the  epiglottis  from  its  internal  branch. 

PHYSIOLOGY 

The  physiology  of  the  mouth  involves  chiefly  salivary  digestion  in  all  its 

phases.  The  saliva  is  secreted  by  three  pairs  of  salivary  glands  reinforced 

by  the  numerous  small  buccal  glands.  Each  pair  of  glands  secretes  a  char- 
acteristic fluid  which  is  peculiar  to  itseK,  that  of  the  parotid  being  a  thin 

watery  fluid,  that  of  the  submaxillary  a  somewhat  thicker  fluid  containing 

mucin,  and  the  secretion  of  the  sublingual  gland  being  of  a  mucilaginous 

character.  The  flow  of  saliva  is  induced  by  stimuli,  which  may  be  either 

chemical,  mechanical,  electrical,  thermal  or  psychical,  the  nature  and 

amount  of  the  secretion  depending  upon  the  particular  class  of  stimuli  em- 
ployed and  upon  the  character  of  the  individual  stimulus. 
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The  amount  of  saliva  secreted  by  an  adult  in  twenty-four  hours  varies 
greatly  in  different  individuals  and  upon  the  character  of  the  food  used.  In 

most  cases  it  averages  about  1200  cc.  Ordinarily  it  has  a  weak  alkaline  re- 
action to  litmus,  but  may  become  acid  during  fasting  or  about  two  to  three 

hours  after  a  meal.  Tlje  alkalinity  is  due  chiefly  to  di-sodium  hydrogen  phos- 
phate (Na2HP04),  and  its  average  alkalinity  is  equivalent  to  approximately 

.1  percent,  expressed  in  terms  of  sodium  carbonate.  The  average  specific 

gravity  is  1.005,  the  saliva  being  the  most  dilute  of  all  digestive  fluids  and 

containing  only  .5  per  cent,  of  solid  matter.  Albumen,  globulin,  mucin, 

urea,  the  enzyme  ptyalin,  phosphates  and  other  inorganic  constituents 

make  up  the  solid  matter.  Potassium  sulphocyanide  (KSCN)  is  also 

said  to  be  present  in  saliva,  especially  in  habitual  smokers.  Its  origin  is 

not  positively  known,  but  is  thought  to  be  a  product  of  proteid 

decomposition. 

Salivary  Calculus  or  Tartar. — Salivary  calculus  or  tartar  formation  on  the 

teeth  is  composed  almost  entirely  of  calcium  phosphate  with  a  small  percent- 
age of  calcium  carbonate,  mucin,  epithelial  cells  and  organic  debris  from  the 

food.  The  calcium  salts  being  acid  soluble  are  precipitated  by  the  ammonia 

of  the  breath  and  the  various  organic  substances  above  mentioned  are  carried 

down  in  the  precipitation. 

Digestive  Action  of  the  Saliva. — Strictly  speaking,  the  digestive  action  of 
saliva  is  limited  to  starchy  food,  this  action  being  accomplished  through  the 

medium  of  an  active  enzyme,  called  ptyalin.  This  is  an  amylolytic  enzyme 

so-called  because  it  possesses  the  property  of  transforming  complex  carbohy- 
drates, such  as  starch  and  dextrin,  into  simpler  compounds.  The  action  of 

ptyalin  is  one  of  hydrolysis  and  through  this  action  a  series  of  simpler  bodies 

is  formed  from  the  complex  starch.  Soluble  starch  or  amidulin  is  the  first 

product  of  the  action  of  the  ptyalin  of  the  saliva  upon  the  starch  and  then 

follows  in  succession  a  series  of  dextrins  called  erythro-dextrin,  achroo-dex- 

trin  and  malto-dextrin.  Accompanying  each  dextrin  a  small  amount  of 
maltose  is  formed,  the  quantity  of  maltose  gradually  increasing  as  the 

process  of  transformation  progresses,  the  chief  end  reaction  of  the  salivary 

digestion  of  starch  being  the  transformation  of  malto-dextrin  into  maltose. 

When  the  process  has  reached  this  point,  small  amounts  of  iso-maltose  and 
dextrose  are  formed  from  the  maltose,  the  dextrose  being  produced  through  the 

action  of  the  enzyme  maltose. 

Ptyalin. — The  action  of  ptyalin  is  enhanced  by  a  weakly  alkaline  or  neutral 

medium.  It  will  also  act  in  the  presence  of  relatively  strong  combined  hy- 
drochloric acid,  but  even  a  trace  of  free  hydrochloric  acid  not  only  hinders 

its  action,  but  actually  destroys  the  enzyme.  Marked  alkalinity  greatly 

hinders  its, action.  Salivary  digestion  may  proceed  for  a  considerable  period 

of  time  after  the  food  reaches  the  stomach,  due  to  the  slowness  with  which  the 

contents  are  throughly  mixed  with  the  acid  gastric  juice  and  the  consequent 

tardy  destruction  of  the  enzyme. 



CHAPTER  XXI 

FRACTURE  OF  THE  BONES  OF  THE  FACE 

Fracture  of  the  bones  of  the  face  is  of  sufficient  importance  to  receive 

special  attention.  The  greatest  danger  encountered  is  septic  infection  ow- 
ing to  the  close  proximity  of  the  bones  to  the  oral  cavity,  which  contains, 

at  all  times,  many  bacteria  needing  only  a  proper  field  to  reproduce.  Frac- 
ture of  the  maxillae  and  mandible  will  be  taken  up  first. 

Classification  of  Fractures  of  the  Maxillae. — Fracture  of  the  maxillae 
may  occur  in  several  different  forms.  In  arranging  these  forms,  it  is  best 

to  include  them  under  two  general  heads — complete  and  incomplete  (or 
partial)  fractures. 

1.  Complete  fractures. 
A.  Of  both  maxillae. 
B.  Of  one  maxilla. 

2.  Incomplete,  or  partial,  fractures. 
A.  Of  the  nasal  process. 
B.  Of  the  antrum,  either  the  anterior  or  posterior  wall. 
C.  Of  the  alveolar  border. 

D.  Of  the  palatal  vault. 
The  same  general  terms  are  applied  to  fracture  of  the  maxillae  as  were 

mentioned  in  the  chapter  on  General  Fractures  page  222,  therefore,  a  fracture 
of  the  maxillae  may  be 

1.  Simple,  where  there  is  no  communication  externally  through  the 
overlying  soft  tissues. 

2.  Compound,  where  there  is  an  external  wound  leading  to  the 
break  of  the  bone. 

3.  Multiple,  where  more  than  one  line  of  fracture  exists. 
4.  Comminuted,  where  the  bone  is  broken  into  small  pieces. 
5.  Complicated,  where  there  is  a  dislocation,  injury  to  nerves,  or 

other  grave  trauma  connected  with  the  fracture. 
6.  Impacted,  where  one  portion  of  the  bone  is  driven  into  the  other. 
7.  Green  stick,  where  the  fracture  is  incomplete. 

Etiology  of  Fracture  of  the  Maxillae. — The  maxillae  are  well  protected 
below  by  the  mandible,  above  by  the  frontal  and  malar  bones,  anteriorly 
by  the  nasal  bones  and  laterally  by  the  malar  bones,  the  buccinator,  masseter 
and  orbicularis  oris  muscles  and  the  muscles  attached  to  the  superior  angle  of 

the  mouth.  By  reason  of  this  protection,  these  bones  are  less  frequently  in- 
jured than  the  mandible,  which  is  more  exposed  and,  therefore,  more  liable 

to  receive  acts  of  violence.  The  etiology  of  fractures  of  the  maxillae  may  be 
classified  as  follows : 

24  369 
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I. 
2. 

3- 

4- 

A  direct  blow. 

A.  At  the  level  of  the  upper  lip. 

B.  On  the  lower  part  of  the  bone. 

C.  On  the  superior  alveolar  border  from  below  upwards. 

D.  On  the  median  part  of  the  face  from  before  backwards. 
E.  On  the  base  of  the  nose  from  above  downwards. 

F.  On  the  mandible  from  below  upwards. 
G.  On  the  malar  bone. 

A  lateral  blow  when  the  head  is  relaxed. 

A  central  blow  when  the  head  is  moving  toward  a  resistant 
body. 

An  anterior  blow  when  the  head  is  resting  on  the  occiput. 

Any  external  blow  when  the  head  is  resting  on  the  opposite 
malar  bone. 

H.  Simultaneously  on  the  face  and  cranium. 

I.   Direct  blows  on  various  portions  of  the  face  and  in  different 
directions. 

Gunshot  injuries. 

Crushing  injuries,  from  car  wheels,  etc.^ 
The  anatomical  structure  of  the 

maxillae  and  their  relation  to  the  bones 

of  the  face  and  head,  their  character 

and  their  thin  walls  render  them  very 

liable  to  fracture  when  struck  directly. 

The  mobility  of  the  maxillae  by  reason 

of  the  sutures  anteriorly,  posteriorly 

and  toward  the  median  line,  permits 

movement  under  acts  of  violence  with- 

out displacement,  lessens  the  shock 

and,  therefore,  frequently  prevents 
fracture  of  the  bones.  Sufficient  force 

may  be  applied  to  fracture  the  max- 
illae, together  with  the  malar  bone.  A 

crushing  force  may  fracture  the  max- 
illae, driving  the  bones  out  of  their 

normal  relation,  thus  leaving  a  very 

great  facial  deformity.  In  most  cases 
the  malar  bone  receives  the  brunt  of 

the  blow  and  transmits  the  force  to 

the  maxillae.     Both  bones  are  usually  fractured. 

Fig.  I20  illustrates  a  case  in  the  practice  of  Dr.  C.  C.  Rogers  of  fracture 

of  the  right  maxillae  and  malar  bone.     The  injury  was  caused  by  a  billiard 

1  This  is  the  classification  given  by  Dr.  Arrigo  Piperno  in  his  excellent  treatise  "Fratture 
delle  Ossa  Mascellari,"  1912.     I  adopt  it  entire. 

Fig.  120. — Fracture  of  Maxilla  and 
Infra-orbital  Arch  by  rebound  of  a  billiard 
ball.     (C.  C.  Rogers.) 
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ball  being  driven  from  the  table  directly  into  the  face  of  the  patient,  who  was 
watching  the  game.  The  kick  of  a  horse,  a  stone,  gunshot  wounds  or  any 
other  act  of  sufficient  force  may  be  the  cause  of  fracture  of  the  maxillae. 

Fig.  121,  a  skiagraph,  shows  quite  clearly  the  location  of  a  bullet  which 
caused  a  fracture  of  the  tuberosity  of  the  maxilla.  The  bullet  entered  the 

left  cheek  and,  as  the  skiagraph  shows,  lodged  in  the  right  pharyngeal  wall, 

Fig.  121. — X-ray  of  bullet  which  caused  a  fracture  of  the  tuberosity  of  the  maxilla.     It 
lodged  anterior  to  the  internal  carotid  artery. 

distal  to  the  tonsil  and  just  anterior  to  and  in  contact  with  the  right  external 
carotid  artery.  In  gunshot  wounds  in  these  parts,  the  palatine  process  may 
be  fractured.  The  stem  of  a  pipe  may  be  driven  through  the  palate  in 

falling.  In  Morel-Lavellee's  case,  a  child's  palate  was  penetrated  by  a  piece 
of  wood  when  it  fell  forward  with  its  mouth  open.  When  bicycles  were 
used  extensively  in  this  country,  fractures  of  the  maxillae  were  quite  common, 
resulting  from  falls  usually. 
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A  fracture  through  the  frontal  process  may  accompany  fracture  of  the 
maxillae,  together  with  fracture  of  the  nasal  bone.  The  anterior  wall  of  the 
antrum  of  Highmore  has  been  fractured  by  a  sharp  cane  being  thrust 
against  it.  Any  article  sufficiently  strong  and  sharp,  that  might  be  directed 
forward  in  the  canine  fossa,  may  cause  this  form  of  fracture.  Such  a  case  has 
been  reported  by  Papin. 

Complete  Fracture  of  the  Maxillae. — A  complete  fracture  of  the  maxillae 
requires  exertion  of  extreme  force.  When  such  a  force  is  exerted,  the  line  of 
fracture  is  usually  very  irregular,  yet  some  lines  of  predilection  have  been 
observed.  R.  LeFort,  who  has  studied  the  subject  by  experiments  on  bodies 
and  by  a  critical  examination  of  the  literature,  finds  that  there  are  three  lines 
of  predilection: 
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Fig.   12  2. — {Piperno.) 

1.  Guerin's  double  transverse  fracture  line  extends  from  the  lower  level 
of  the  aperture  pyriformis  on  both  sides  through  the  canine  fossa,  under  the 

zygoma  to  the  pterygo-palatine  fossa  and  the  pterygoid  process  of  the  sphe- 

noid bone,  which  is  also  fractured  (Fig.  122,  A,  B,  C,  D).  In  Wisemann's 
case,  the  fracture  was  so  extensive  on  both  sides  that  the  lower  fragment 

was  dislocated  backward  into  the  pharynx.  When  the  fracture  is  not  com- 
plete, there  may  be  no  dislocation  of  fragments  and  the  diagnosis  then  pre- 
sents some  difficulties. 

2.  A  line  which  begins  with  fracture  of  the  nasal  bones,  passes  through 
the  frontal  process  of  the  maxillae,  lachrymal  bone,  lamina  papyracea  of  the 
orbit,  bends  towards  the  inferior  orbital  fissure,  and  from  its  anterior  end 
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passes  through  the  malar  process  of  the  maxillae  so  that  the  latter  becomes 

separated  from  the  body  of  the  bone  (Fig.  123,  E,  H,  B).  In  this  fracture, 

the  pterygoid  processes  are  severed  near  their  base  so  that,  if  the  nasal  septum 

is  also  involved,  the  whole  middle  portion  of  the  face  is  dislocated  (Fig.  124). 

3.  The  third  line  of  fracture  (Fig.  122,  E,  H,  0,  C),  like  the  second,  in  the 

first  part  of  its  course  passes  through  the  nasal  bones  and  orbit,  but,  instead 

of  dividing  the  maxilla  from  the  malar  bone  at  the  inferior  orbital  fissure,  it 

takes  in  the  latter  bone  by  passing  through  the  frontal  process  of  the  malar 

bone  and  the  zygomatic  arch. 

Other  Forms  of  Fracture. — The  division  of  the  maxillje  in  the  median  line 

is  usually  combined  with  horizontal  fractures  due  either  to  force  applied  to 
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Fig.   123. — {Pipcrno.) 

the  nasal  root  (cases  of  Harris,  Walther,  Lannelongue),  or  force  exerted 

against  the  chin  (cases  of  Berard,  Tillaux).  In  either  case,  the  lateral  portion 

of  the  lower  jaw  presses  against  the  upper  lateral  and  its  alveolar  portion  acts 

as  a  wedge,  causing  the  fracture.^  According  to  Heath,  such  fractures  are 
usually  accompanied  by  injuries  causing  death.  Malgaigne  reports  a  case  of 

a  man  who  fell  two  stories  and  both  maxillae  were  fractured,  leaving  clefts 

about  9  mm.  wide.  A  spontaneous  union  followed,  with  but  little  deformity. 

Harris  reports  a  case  of  a  child  two  years  old.  The  end  of  the  finger  was 

introducible  in  the  cleft  formed  in  the  upper  jaw  six  weeks  after  the  injury. 

Lardennois  attended  a  soldier  who  was  struck  in  the  face;  the  left  maxillary 

^  It  is  due  to  the  force  exerted  by  the  mandible  upward.     It  is  such  force  that  separates 
cleft  palate. 
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bone  was  separated  from  the  plate  of  the  palate  of  the  opposite  side  and 
dislocated  backwards.     It  united  with  considerable  deformity. 

In  1884  I  was  called  in  consultation  with  Dr.  Tillie  of  Chicago  to  see  a 
boy  six  years  old,  who  had  just  sustained  an  injury  of  the  head  and  face. 
This  boy  had  been  playing  about  the  shaft  of  a  freight  elevator  which  was 
up.  The  boy  opened  the  door  and  was  lying  on  the  floor  looking  down  the 
shaft  when  the  elevator  descended.  It  struck  the  occiput  and  crushed  the 
head  between  the  elevator  and  the  shaft.  In  this  case  the  mandible  was 

driven  upwards  by  the  extreme  force  exerted  by  the  elevator  and  the  maxUlae 
were  separated  at  the  median  suture  through  the  entire  length  of  the  hard 

palate,  leaving  a  fissure  a  quarter  of  an  inch  wide.  The  parts  were  ma- 
nipulated with  a  view  to  bringing  the  divided  tissues  into  proximity,  but 

without  success,  therefore,  the  parts  were  permitted  to  remain  as  they  were 
when,  within  a  few  weeks,  we  found  that  the  fissure  closed  without  treat- 

ment, save  only  irrigation  of  the  parts. 
Another  form  of  fracture  is  due  to  force  applied  laterally  on  the  malar 

bone  direct,  which  drives  it  into  the  antrum  of  Highmore.  Such  cases  have 

been  reported  by  Hamilton,  Kirmisson,  Dubrenil  and  others.  LeFort  con- 
siders such  fractures  rather  common. 

Fractures  of  the  alveolar  process  may  occur  in  the  act  of  extracting  teeth 
These  fractures  may  be  limited  to  the  alveolar  process  of  a  single  tooth  or 
may  involve  a  greater  part  of  the  alveolar  plate.  In  my  experience  many 
cases  have  been  presented,  suffering  from  fractures  of  the  maxillae  caused 
by  the  extraction  of  teeth. 

The  effort  to  remove  the  third  molar  tooth  not  infrequently  results  in 
fracture  of  the  tuberosity  of  the  bone.  Such  an  injury  is  followed  by  the 
opening  of  the  antrum  of  Highmore,  which  exposes  it  to  sepsis. 

In  summarizing  the  etiology  of  fracture  of  the  maxillae,  it  may  be  stated 
that  a  fracture  follows  any  act  of  violence,  such  as  a  fall  on  the  face,  gunshot 
wound,  heavy  blows,  crushing  injuries,  as  the  passing  of  wheels  of  vehicles 
over  the  face,  etc.  Age  and  sex  play  no  important  part  in  fractures  of  the 
maxillae.     The  primary  cause  of  fractures  is  trauma. 

Symptoms. — The  subjective  symptoms  are  few.  Tenderness  and  pain, 
which  increases  on  moving  the  maxillae,  are  the  principal  subjective  symp- 

toms. The  objective  signs  are  more  numerous.  Coma  occurs  with  extreme 
violence.  It  must  be  remembered  that  fracture  of  the  maxillae  is  frequently 
accompanied  by  fracture  of  the  base  of  the  skull,  and  injuries  of  such  a 
character  must  necessarily  be  followed  by  coma. 

External  marks  of  injury,  such  as  swellings,  sometimes  very  extensive 

(Fig.  124),  discolorations,  contusions,  lacerations  and  other  marks  of  vio- 
lence are  found.  Subcutaneous  hemorrhages,  with  the  characteristic  signs 

of  fluctuating  protuberances  in  the  region  of  the  injury,  are  seen.  The  swell- 
ing may  be  so  extensive  as  to  close  the  eyes.  When  arteries  are  ruptured, 

pulsations  are  characteristic.     Palpation  may  reveal  a  dislocation  of  the  frag- 
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ments  and  an  abnormal  alignment  of  the  teeth  and  movement  of  the  parts, 

with  pain  and  tenderness.  On  the  other  hand,  there  may  be  but  little  dis- 

location or  abnormal  movement.  In  Fyfe's  case,  the  bones  of  the  face 
were  movable  upon  efforts  at  mastication  and  they  seemed  to  be  held  in 

place  only  by  the  skin.  There  w^as  no  dislocation,  however,  of  the  teeth 
and  no  difficulty  in  articulation  and  swallowing.  Fractures  of  the  maxillae 
are  always  accompanied  by  hemorrhage  from  the  nose.  Crepitus  is  another 
sign  always  found.  In  some  cases  of  undoubted  fracture,  it  is  best  not  to  try 
to  elicit  crepitus  since  it  may  lead  to  serious  complications.     Subcutaneous 

Fig.   124. — {Schroder.) 

emphysema  may  occur  in  fractures  involving  the  anterior  wall  of  the  max- 
illary sinus.     These  need  not  be  accompanied  by  very  severe  lesions. 

The  skin  and  the  mucous  membrane  may  be,  and  in  the  majority  of  cases 
are,  ruptured.  The  fracture  then  is  nearly  always  seen  by  separating  the 
edges  of  the  wound.  In  some  cases  the  upper  lip  may  be  crushed  and,  unless 
seen  early,  the  swelling  may  be  so  extensive  as  to  prevent  the  fracture  being 
seen  or  felt. 

Complications. — Hemorrhage,  which  is  not  readily  amenable  to  successful 
treatment,  as  in  the  case  of  rupture  of  the  internal  maxillary  artery  or  its 
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terminal  branches,  may  be  followed  by  fatal  results.  Rupture  of  the  infra- 
orbital nerves  may  be  a  complication.  Dubreneil  noticed  such  a  case  at 

necropsy.  A  patient  of  Hiff elsheim's  had  anesthesia  of  the  teeth  following  an 
injury  of  the  superior  alveolar  nerve,  after  which  the  patient  did  not  use  the 
injured  side  in  mastication.  A  case  of  paralysis  of  the  palate,  due  to  a  lesion 

of  the  anterior  palatine  nerves,  was  reported  by  LeMoyne.  Meningitis,  sep- 
ticemia, pyemia  and,  rarely,  tetanus  may  complicate  this  fracture. 

Obliteration  of  the  naso-lachrymal  duct,  causing  obstruction  of  the 
passage  of  the  tears,  was  reported  by  Heath,  and  a  fistula  by  Weber. 
There  are  many  cases  on  record  of  ocular  involvement.  Guilt  has  seen  the 
bulb  destroyed.  In  extensive  cases  concussion  of  the  brain  often  occurs. 
Injury  of  the  nerves  and  arteries  may  result  from  fracture  of  the  alveolar 

process. 
Fracture  of  the  maxillas  may  involve  the  antrum,  frontal  sinus, 

infundibulum,  nasal,  ethmoid,  sphenoid  and  malar  bones.  The  mandible 

may  be  simultaneously  fractured,  together  with  dislocation  of  the  temporo- 
mandibular articulation  and,  in  the  severest  form  of  fracture,  the  cranium 

may  also  be  involved. 
Infection  of  the  wound  may  take  place,  resulting  in  necrosis  and  exfoliation 

of  the  sequestra.  A  very  common  complication  of  fracture  of  the  maxillae 
is  the  loss  of  the  vitality  of  one  or  more  teeth,  resulting  in  the  developrrfent 

of  dento-alveolar  abscesses.  The  teeth  do  not  always  present  evidence  of 
disease,  yet  the  shock  attending  the  fracture  may  have  caused  the  loss  of  their 
vitality,:  followed  by  the  usual  infection  resulting  from  death  of  tooth  pulps. 
The  apparent  soundness  of  the  teeth  easily  misleads  the  surgeon  not  well 
acquainted  with  dental  pathology.  The  pus  developing  at  the  ends  of  the 

tooth  roots  finds  its  w^ay  along  the  course  of  the  fracture,  becoming  an  ob- 
stacle to  union  of  the  fragments.  It  may  escape  through  the  tissues  lacer- 

ated at  the  time  of  the  injury,  or  it  may  establish  sinuses  by  its  pressure. 
Pus  from  teeth,  whose  pulps  have  been  devitalized  by  the  injury,  not  only 
interferes  with  the  union  of  the  fragments,  but  infection  and  necrosis  of  bone 
almost  inevitably  result  from  its  long  continued  presence. 

Persistent  infection,  following  a  fracture  of  the  jaw,  should  always  call 
for  a  more  careful  examination  of  the  teeth  with  a  view  to  deciding  as  to 

whether  the  pulps  are  living  or  dead.  If  the  pulps  are  dead,  the  pulp  cham- 
bers should  be  opened,  the  canals  cleansed  antiseptically  and  the  roots  filled, 

after  which,  in  many  instances,  without  further  treatment  the  suppuration 
at  the  line  of  fracture  will  terminate  and  the  process  of  repair  will  be  completed 
without  further  interruption.  Infection  of  the  antrum  and  nasal  cavity, 
following  fracture  of  the  maxillae,  may  be  persistent.  If  so,  the  teeth  should 
be  looked  into  carefully,  as  before  described,  and  examination  of  the  parts 

made  by  trans-illumination,  radiography,  and  by  the  use  of  a  small  incandes- 
cent light  carried  into  the  nose,  with  a  view  to  discovering  spiculae  of  necrotic 

bone. 
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Cases  of  extreme  neuralgia  have  been  the  sequel  of  fracture  of  the  maxillae 
due,  no  doubt,  to  catching  the  nerves  in  the  cicatricial  tissue. 

Diagnosis. — -The  diagnosis  of  fracture  of  the  maxillae  rarely  presents  much 
difficulty.  There  is  a  rather  marked  deformity  and  the  fracture  can  usually 
be  recognized  by  palpating  the  bone  through  the  wound  in  the  skin  or  mucous 

membrane.  Mal-occlusion  of  the  teeth  is  present  usually.  When  the  frac- 
ture is  not  extensive,  there  is  little  deformity.  Here  the  X-ray  plays  an 

important  part.  Unless  the  fracture  is  very  minor  and  easily  recognized,  it 

is  best  to  take  an  X-ray  picture,  owing  to  the  fact  that  the  skull  may  also 
be  fractured  by  indirect  forces.  While  hemorrhage  from  the  nose  is  always 
present  in  fractures  of  the  maxillas,  it  must  be  remembered  that  this  is  also 
a  symptom  of  skull  fracture,  therefore,  it  is  necessary  to  differentiate  them, 

which  is  best  done  by  the  X-ray  plate.  In  fracture  of  the  skull  or  fracture 
of  the  maxillae,  complicated  by  skull  fracture,  the  cerebral  symptoms  develop 
shortly  and  also  bleeding  from  the  ears  may  be  noted. 

Prognosis. — The  prognosis  of  fractures  of  the  maxillae  is  almost  invariably 
favorable.  No  doubt  this  is  due  to  the  rich  blood  supply  of  the  parts  and 
the  abundance  of  cancellated  tissue  which  enters  into  the  structure  of  the 

bone.  In  a  fracture,  however,  with  severe  complications,  such  as  fracture 
at  the  base  of  the  skull,  meningitis  is  very  likely  to  follow  and  terminate  the 

patient's  life.  This  is  due  to  the  fact  that  infection  gains  an  entrance  to  the 
meninges  through  the  line  of  fracture. 

Fractures  of  the  maxillae,  unaccompanied  by  cerebral  disturbances,  usu- 
ally heal  kindly.  Patients  of  low  vitality,  those  suffering  from  specific  dis- 

eases, etc.,  may  have,  as  a  sequel  of  fracture,  necrosis  or  caries  of  the  bone. 
Necrosis  of  the  fragments  of  the  bone,  involving  infection  of  the  surrounding 
parts,  is  not  uncommon.  Small  spicule  of  bone  sometimes  lose  their  vitality 

and  become  obstacles  to  the  process  of  repair.  Besides  *:he  conditions  men- 
tioned under  complications,  permanent  fissures  of  the  palate  have  been  known 

to  result,  but  healing  of  fractures  of  the  maxillae,  without  much  functional 
impairment  or  anatomical  deformity,  is  the  rule. 

Treatment. — It  is  essential  in  the  treatment  of  fractures  of  the  maxillae, 
as  in  all  other  surgical  procedures,  to  insure  as  perfect  cleanliness  as  possible. 
Irrigation  at  frequent  intervals  is  indicated.  The  patient  is  placed  on  a  liquid 

diet.  All  particles  of  bone,  which  can  be  placed  in  position,  should  be  re- 
tained as  each  part  is  important  in  the  process  of  repair.  These  particles  of 

bone  usually  unite  with  the  others  and  the  wound  will  heal  more  rapidly. 
Hamilton  made  experiments  from  which  he  deduced  that  reposition  of  the 
malar  bone  impacted  in  the  antrum  of  Highmore  is  very  difficult  and  should 
not  be  attempted.  Cases  calling  for  the  application  of  retaining  appliances 
may  be  successfully  treated  by  nicely  adapted  interdental  splints. 

While  I  recognize  the  seriousness  of  an  accident  of  this  character,  having 

treated  many  of  these  cases,  I  feel  that  Hamilton's  deductions  should  not  be 
regarded  as  a  law.     The  deformity  following  such  a  dislocation  is  so  conspic- 
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uous  that  it  seems  the  plain  duty  of  the  surgeon  to  correct  it.  Generally  this 
may  be  done  by  making  an  opening  in  the  anterior  wall  of  the  antrum,  passing 

a  strong  hook  beneath  the  displaced  bone  and  drawing  it  forward  into  posi- 
tion without  risk  to  the  life  of  the  patient.  The  antrum  should  not  be  opened 

by  making  an  incision  through  the  cheek  as  this  will  leave  a  scar  to  add  to 

the  disfigurements  already  present.  The  incision  is  made  through  the  mu- 
cous membrane  under  the  upper  lip.  By  retaining  all  the  fragments,  de- 

pressions may  be  prevented  and  the  cheek  will  not  be  deformed.  After  re- 
placing the  bony  fragments,  they  are  retained  in  position  by  a  gauze  packing. 

This  should  be  carefully  placed  in  the  antrum  and  removed  in  three  or  four 
days.     Great  caution  should  be  exercised  in  its  removal.     The  cavity  should 

Fig.  125. — Gunning  splint. Fig.  126. — Fracture  of  maxilla,  showing 
apparatus.     (McCurdy.) 

be  thoroughly  irrigated  and  repacked.     Other  wounds  in  the  neighborhood 
should  be  cleansed  and  sutured,  if  necessary. 

If  any  of  the  teeth  are  loosened  by  the  accident,  they  should  be  retained 

if  it  is  possible  to  do  so  without  taking  too  much  risk.  Teeth,  which  are  com- 
pletely or  nearly  loose  from  their  attachment,  are  liable  to  set  up  an  infection 

if  they  are  not  aseptically  treated  before  being  replaced.  After  the  parts  are 
brought  into  apposition,  an  impression  is  taken  of  the  maxillae  and  mandible 
and  a  rubber  interdental  splint  is  made  (Fig.  125).  This  should  be  done 
carefully  as  much  depends  on  the  proper  application  and  fit.  Much  harm  can 
be  done  by  a  poorly  designed  splint.  Where  a  splint  can  be  adjusted 
directly  to  the  maxillae,  better  results  usually  follow  as  the  parts  are  kept 
in  apposition  and  more  quiet.  A  temporary  splint  may  be  made  by  using 
gutta  percha   (Figs.   126  and  127).     This  is  firm  enough  to  hold  the  parts 
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for  a  day  or  two,  during  which  time  a  permanent  splint  may  be  prepared 

(Fig.  129). 
After -Treatment. — While  the  reduction  of  the  fracture  is  a  very  important 

part  of  the  treatment,  one  should  not  forget  that  when  the  fragments  are 
replaced,  the  danger  is  not  over.  Infection  is  the  thing  most  dreaded.  In 
many  of  these  cases  the  line  of  fracture  may  extend  into  the  cranial  vault, 
thus  allowing  access  of  bacteria  to  the  meninges.  Infection  of  the  antrum 
may  result  and  undermine  the  general  health  of  the  patient.  It  is  essential, 
therefore,  that  the  mouth  be  carefully  and  regularly  douched.     Normal  salt 

Fig.  127. — Same  patient  as  shown  in  Fig.  124  with  temporary  splint  applied.    {Schroder.) 

solution  or  some  mild  alkaline  antiseptic  solution  may  be  employed  for  this 
purpose.  This  should  be  used  especially  after  each  feeding.  In  many  cases 
there  is  much  secretion  of  saliva;  it  literally  drools  from  the  mouth.  This  is 
a  source  of  irritation  to  the  parts  and  annoyance  to  the  patient.  Much  relief 
can  be  obtained  by  using  gauze  wicks.  These  are  placed  in  the  side  of  the 
mouth  along  the  cheek  groove,  or  a  small  saliva  suction  tube  may  be  used. 

If  the  latter  is  used,  it  is  essential  that  it  be  changed  frequently  and  sterDized. 
Giving  nourishment  to  these  patients  frequently  presents  many  difficulties. 
The  parts  are  so  swollen  for  the  first  few  days  that  the  act  of  swallowing  is 
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Fig.  128. — Showing  final  result  obtained.     (Schroder.) 

Fig.  129. — Appliance  for  holding  the  un-united  fracture  of  maxills  in  place.   '(Schroder.) 
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almost,  if  not  quite,  impossible.  The  swelling  may  extend  down  to  or  beyond 

the  pharynx,  in  which  case  it  is  impossible  to  give  any  food  per  orum.  The 

administration  of  food  should  be  given  very  careful  consideration.  The 

nutrition  of  the  patient  must  be  kept  up  as  the  shock  to  the  system  is  severe 

in  this  form  of  fracture.  Where  possible  it  is  best  to  give  the  food  through  a 

nasal  tube  or  a  tube  to  the  back  of  the  pharynx.  The  nose  may  be  anesthe- 
tized slightly  before  passing  the  tube.  Liquid  food  should  be  given  during  the 

first  week,  at  least.  In  case  it  is  impossible  to  feed  through  the  mouth  or  nose, 

nutrient  enemas  should  be  employed. 

As  a  rule,  little  medicine  is  indicated  in  this  condition.  Occasionally  it 

happens,  however,  that  these  patients  suffer  from  shock.  In  that  case,  the 

treatment  recommended  under  Shock  (page  156)  should  be  employed.  The 

bowels  should  be  kept  open  and  the  general  condition  of  the  patient  main- 
tained. 

Usually  the  patient  will  recover  from  the  shock  in  a  few  days  and,  after 

a  week's  time,  he  may  be  said  to  be  reasonably  out  of  danger.  It  requires 
from  six  to  eight  weeks  for  the  fragments  to  unite  firmly. 

FRACTURE  OF  THE  MANDIBLE 

Three  per  cent,  of  the  total  number  of  fractures  are  in  the  bones  of  the 

face.     The  facial  bone  most  frequently  fractured  is  the  mandible.     These 

F  E  A 
Fig.   130. — Mandible  showing  various  lines  of  fracture.     {Piperno.) 

fractures  are  more  likely  to  occur  between  the  twentieth  and  fortieth  years  of 

age  and  are,  of  course,  more  frequent  in  men  than  in  women.  Of  8560 

fractures  recorded  by  V.  Brun  from  hospitals  and  polyclinics,  102,  or  i.i  per 

cent.,  were  of  the  mandible;  55,  or  .64  per  cent,  were  of  the  maxillae.     In  a 
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series  of  io6  cases  of  fracture,  Guret  found  that  only  nine  were  females.     This 

seems  to  be  the  usual  proportion  as  to  sexes. 

Fracture  of  the  Body. — Fractures  of  the  mandible  may  involve  the  body 
of  the  bone  (Fig.  130,  E),  the  ramus  (Fig.  130,  D),  the  condyloid  process  (Fig. 

130,  B),  the  coronoid  process  (Fig.  130,  C),  the  alveolar  process  (Fig.  130,  A), 

the  symphysis  (Fig.  130,  F)  and  between  the  second  and  third  molars  (Fig. 

130,  G).     Fractures  of  the  body  of  the  mandible  are  the  most  common. 

Fig. 
131- -Pathological  fracture  due  to  necrosis  of  the  bone  following  an  infection  of  the 

alveolar  processes. 

Hamilton  found  that  forty-two  out  of  forty-five  cases  involved  this  portion 

of  the  bone.  These  fractures  are  usually  the  result  of  direct  violence — blows 
from  the  fist,  kicks  of  the  horse,  fails,  gun-shot  wounds,  throwing  of  stones, 

base-balls,  billiard  balls,  etc.  They  may  occur  as  a  result  of  extracting  teeth 

and,  sometimes,  of  indirect  force.  In  the  latter  case  the  line  of  fracture  in- 
volves other  portions  of  the  mandible  than  the  body. 

Such  fractures  have  occurred  also  during  surgical  operations  w^hen  the 
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bone  was  reduced  in  strength  by  absorption  or  pathological  destruction  of  a 

portion  of  its  substance  (Fig.  131).  Any  blow  directed  upon  the  jaw,  or 

force  of  any  kind,  may  produce  a  fracture.  Muscular  contraction  alone  has 

been  known  to  be  the  cause.  Professor  Pancoast,  in  his  work  on  surgery, 

described  a  case  of  fracture  of  the  neck  of  the  condyle  in  an  aged  man,  which 

was  caused  by  the  act  of  yawning. 

Indirect  fractures  are  very  rare.  They  may  result  from  sudden  lateral 

compression  of  the  jaw,  accompanied  by  great  force.  Also  striking  the  chin, 

as  in  a  fall,  may  lead  to  indirect  fracture,  not  of  the  body  of  the  mandible, 

but  of  its  condyloid  process.     Fracture  of  the  coronoid  process  seldom  occurs. 

Force  Required  to  Fracture  Mandible.^The  force  required  to  fracture 
the  mandible  is  very  great.  0.  Weber  saw  a  fracture  of  the  lower  jaw  in  a 

well-built  man  forty-four  years  of  age,  which  was  caused  by  a  weight  of 
1 100  pounds.  An  indirect  fracture  of  the  mandible  was  caused  in  a  man 

fifty-two  years  of  age  by  a  force  of  150  pounds  exercising  lateral  compression. 
Various  experiments  have  been  made  to  determine  the  amount  of  force 

required  to  cause  fracture  of  the  mandible,  but  the  results  so  far  are  not 
conclusive. 

Weakest  Points  in  Mandible. — The  weakest  point  of  the  mandible  is  just 
anterior  to  the  mental  foramen,  or  at  the  alveolus  of  the  cuspid  tooth.  It 

will  be  remembered  that  the  cuspid  is  the  longest  and  the  largest  tooth  anterior 

to  the  molars.  Its  greatest  diameter  is  from  without  inward.  The  bone, 

therefore,  is  weakened  at  this  point  in  proportion  to  the  size  of  the  tooth. 

The  larger  the  alveolus,  the  weaker  the  bone.  Force  exerted  upon  the  bone 

will  cause  a  fracture  at  the  point  offering  the  least  resistance.  The  great 

size  and  length  of  the  cuspid  tooth,  therefore,  explains  the  cause  of  fracture 

at  this  point  more  frequently  than  elsewhere.  The  next  line  of  fracture, 

second  in  weakness  to  the  one  above  described,  is  between  the  second  and 

third  molar  teeth,  just  anterior  to  the  attachment  of  the  masseter  muscle. 

Examining  the  mandible,  we  find  that,  lingually,  the  bone  is  weakened 

by  the  fossa  which  is  occupied  by  the  submaxillary  gland  and,  externally,  by 

the  groove  in  which  the  facial  artery  passes.  These  anatomical  features 

explain  the  comparatively  frequent  occurrence  of  fracture  at  this  point. 

Fractures,  however,  may  occur  anywhere  in  the  body,  ramus,  coronoid 

or  condyloid  processes.  As  in  the  case  of  fractures  elsewhere,^  they  may 
be: 

1.  Simple. 

2.  Sub-periosteal. 

3.  Compound. 
4.  Comminuted. 

5.  Impacted. 
6.  Complicated. 

7.  Green  stick. 

^  See  Fractures  in  general,  page  222. 



384  ORAL    SURGERY 

8.  Single. 

9.  Double.  ■-  ■  . 
10.  Multiple. 
11.  Pathological. 

Incomplete,  or  green  stick,  fractures  occur  only  in  young  subjects  and  sel- 
dom give  rise  to  any  pronounced  symptoms.     The  line  of  fracture  may  be: 

Oblique, 

Transverse, 

Longitudinal,  or 
Spiral, 

as  in  any  other  bone. 

Line  of  Predilection. — The  line  of  fracture  depends  a  great  deal  upon  the 
degree  and  direction  of  the  force.  Then,  too,  the  absence  of  teeth,  the 

presence  of  a  foreign  body  in  the  mouth  and  the  tension  of  the  muscles  play 

an  important  part.  As  has  been  mentioned,  the  most  common  line  of  frac- 
ture is  one  beginning  at  the  alveolar  margin  of  the  cuspid  and  lateral  incisor 

teeth  and  passing  downward  and  outward  toward  or  through  the  mental 

foramen.  One  hundred  and  twenty-one  fractures  of  the  symphysis  have  been 
noted  at  birth,  when  parturition  was  aided  by  the  introduction  of  the  finger 
in  the  mouth.  Of  fractures  at  the  median  line  due  to  indirect  force,  Gurlt 

records,  in  1864,  eighteen  out  of  153  cases  found  in  the  literature.  Fracture 
through  the  ramus  is  rather  rare,  those  occurring  above  the  angle  of  the 
mandible  being  exceedingly  rare.     Hamilton  records  only  3  out  of  55  cases. 

Fractures  of  the  body  of  the  bone  are  usually  compound,  except  in  edentu- 
lous jaws.  A  case  of  sub-periosteal  fracture  has  been  reported  by  Hamilton. 

Such  fractures  are  rare,  though  not  as  rare  as  one  might  think  since  many 

cases  may  pass  unrecognized;  nor  do  all  patients  thus  injured  call  upon  the 
surgeon  for  treatment,  so  statistics  are  misleading. 

Fractures,  accompanied  by  dislocation  of  the  temporo-mandibular  articu- 
lation, occur  occasionally.  Robert  reports  a  fracture  of  the  right  side  of  the 

mandible  complicated  with  dislocation  outward  at  the  left  temporo-mandibu- 
lar articulation.  It  will  be  noted  that  dislocation  outward  of  the  mandibular 

head  is  possible  only  when  complicated  with  a  fracture.  A  double  fracture 
and  dislocation  on  the  zygoma  are  reported  by  Basultewitch.  Fracture  at 
the  symphysis  and  dislocation  have  been  reported  by  King  and  Gunning. 
Dislocation  forward  and  a  double  fracture  in  the  neighborhood  of  the  lateral 
incisors  are  reported  by  Dornloluth. 

Symptoms  of  Fracture  of  the  Mandible. — A  patient,  who  has  sustained  a 
fracture  of  the  mandible,  often  is  not  conscious  of  the  nature  or  extent  of 

the  injury.  The  force  exerted,  w~hich  caused  the  fracture,  has  not  been 
forgotten,  but  the  complaint  made  by  the  patient  is  that  the  teeth  are  loose. 
The  teeth  only  seem  to  be  loose  since  the  bone  moves  readily  with  the  teeth, 
but  the  patient  is  conscious  only  of  tooth  motion.  Opening  the  mouth  is 
painful,  mastication  of  the  food  is  usually  quite  impossible  and  swallowing  is 
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difficult.  Saliva,  by  reason  of  the  irritation  of  the  parts,  flows  copiously. 

There  is  pain  and  swelling;  abnormal  occlusion  of  the  teeth  is  observed,  which 

is  due  to  the  displacement  of  the  fragments  (Fig.  132).  There  is  some 

crepitation  also  from  the  movement  of  the  ends  of  the  fractured  bones  against 
each  other. 

Displacement. — Displacement  of  the  fragments  of  the  mandible  depends 
upon  the  point  of  fracture.  Should  a  fracture  occur  at  the  symphysis  ob- 

liquely, so  as  to  leave  the  superior  genial  tubercle  on  one  fragment  and  the 

inferior  genial  tubercle  on  the  other  fragment,  the  displacement  would  be 

so  slight  as  to  be  hardly  recognized,  since  the  anterior  belly  of  the  digastric 

muscle  and  the  geniohyoid  and  thegenio-hyoglossus  muscles,  attached  to  these 

tubercles,  equalize  the  forces  in  such  a  manner  as  to  prevent  marked  displace- 
ment of  the  fragments.     If,  however,  the  fracture  occurs  so  as  to  leave  the 

Fig.  132. — Fracture  posterior  to  the  cuspid  with  dislocation  of  fragments.     {Schroder.) 

genial  tubercles  on  one  fragment,  there  will  be  quite  a  marked  displacement 

since  the  muscles  named,  exercising  traction,  will  force  the  fragment  to  which 

they  are  attached  downward,  while  the  short  fragment  will  be  lifted  upward 

by  the  traction  of  the  masseter  and  internal  pterygoid  muscles  (Fig.  132). 

That  we  speak  of  the  'long'  or  'short'  fragment  of  the  mandible  is 
explained  by  making  the  median  line  the  dividing  point.  Should  the  frac- 

ture occur  at  the  right  of  the  genial  tubercles,  the  left  fragment  of  the  bone 

would  be  the  long  fragment  while  the  right  would  be  the  short  fragment. 

Should  the  fracture  occur  at  the  cuspid  tooth,  the  displacement  of  the  frag- 
ments is  usually  greater  than  when  it  occurs  near  the  symphysis.  When 

occurring  between  the  second  and  third  molars,  if  compound,  the  displace- 
ment of  the  fragments  is  still  greater. 

The  sudden  failure  of  alignment  and  normal  occlusion  of  the  teeth  fol- 
lowing an  injury  is  the  most  convincing  symptom  of  fracture  of  the  mandible. 
25 
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Should  the  fracture  occur  within  the  substance  of  the  attachment  of  the 

masseter  muscle,  there  will  be,  usually,  slight  or  no  displacement  of  the  frag- 
ments. In  compound  fractures,  the  fragments  frequently  telescope  each 

other,  causing  a  very  marked  disfigurement  of  the  face. 
In  fractures  of  the  coronoid  process,  little  or  no  disfigurement  follows. 

Fractures  of  the  neck  of  the  condyle  are  indicated  by  an  abnormal  depression, 
just  anterior  to  the  glenoid  fossa.  The  displacement  is  not  marked,  but,  when 
it  does  occur,  it  is  forward  due  to  action  of  the  external  pterygoid  muscle.  In 
case  of  a  double  fracture  in  the  region  of  the  bicuspid  tooth,  the  symphysis  is 

carried  backward  and  downward  by  muscular  traction.  Simple  and  sub- 
periosteal fractures  are  not  attended  by  as  much  displacement  as  occurs  in 

compound  fractures. 
The  teeth,  at  the  point  of  fracture,  are  sometimes  loose,  but,  as  previously 

stated,  more  frequently  their  motion,  together  with  the  fragment  of  which  they 
are  a  part,  makes  them  seem  to  be  loose. 

Coincident  with  a  compound  fracture  through  the  mandible  with  a  dis- 
placement of  the  fragments,  the  vessels  and  nerves  which  occupy  the  mandibu- 

lar canal  are  usually  wounded  or  ruptured  so  that  their  function  is  inter- 
rupted. As  a  result  there  is  diminished  sensation  in  the  symphysis  of  the 

bone  and  in  the  surrounding  parts,  especially  the  lips  and  the  chin.  This 
state  of  partial  anesthesia  may  not  be  overcome  for  a  considerable  period  of 
time  and  may  even  be  permanent,  according  to  Kimlock,  Berard  and  Robert. 

Normal  sensation  of  the  parts,  however,  will  usually  be  re-established. 
Paralysis  of  the  sensory  nerve  is  secondary,  due  to  callus  (Heath) .  Wor- 

mald  observed  neuralgia  of  the  third  division  of  the  fifth  nerve,  necessitat- 
ing opening  the  canal  and  resection,  as  a  result  of  fracture. 

Diagnosis. — Every  practitioner  of  considerable  experience  in  the  treatment 
of  fractures  realizes  that  it  is  not  always  easy  to  make  a  diagnosis  and  decide 

whether  a  fracture  has  really  occurred  when  it  exists  at  the  point  of  the  at- 
tachment of  the  masseter  muscle,  since  the  fragments  are  held  in  contact 

by  the  muscular  attachment,  and  in  patients  who  are  extremely  fat  or  who 
have  broad,  thick  muscles  little  displacement  will  be  noticeable. 

The  most  reliable  way  of  determining  the  character  of  the  injury  in  such 
cases  is  to  secure  a  good  Rontgen  photograph,  which  will  clearly  outline  the 
line  of  fracture  and  its  course.  The  following  are  the  points  to  be  considered 
in  the  diagnosis: 

1.  Displacement  of  the  fragments. 

2.  Mal-occlusion  of  the  teeth  and  abnormal  alignment,  with  apparent 
loosening  of  certain  teeth  which  are  not  necessarily  loose,  but  move  with 
the  fragments. 

3.  Crepitation. 
4.  Swelling. 
5.  Pain  on  motion. 
6.  Tenderness  on  palpation. 
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7.  Laceration  of  the  tissues  at  the  end  of  the  fragments  with  hemorrhage. 

S.  Injury  to  the  mandibular  vessels  and  nerves,  resulting  in  loss  of  sensa- 
tion and  hemorrhage. 

In  the  majority  of  cases  of  fracture  of  the  mandible,  it  is  rather  a  simple 
matter  to  make  a  diagnosis.  The  greatest  dilficulty  lies  in  determining  the 
exact  location  of  the  line  of  fracture.  This  is  especially  so  in  simple  fractures 
without  much  or  any  displacement.  In  these  cases,  if  it  is  impossible  to  get  an 

X-ray  picture,  one  can  often  determine  a  fracture  by  grasping  the  mandible 
in  the  fingers  of  both  hands  and  making  pressure  in  opposite  directions  on 
either  side  of  the  jaw.  In  this  manner  crepitation  is  elicited.  Crepitation 

may  be  determined  by  listening  carefully  with  the  ear  close  to  the  patient's 
face.  A  grating  sound  will  usually  be  heard  when  the  patient  moves  the 

jaw,  as  in  mastication. 
Swelling  usually  occurs  soon  after  the  fracture  has  taken  place.  When 

the  parts  are  left  in  a  state  of  quiet,  there  is  little  pain,  but  when  the  patient 

opens  his  mouth  and  endeavors  to  move  the  jaw,  pain  is  experienced.  Ten- 
derness on  palpation  is  marked  over  the  line  of  fracture.  In  compound 

fracture  there  will  be  a  laceration  of  the  mucous  membrane  or  the  skin,  expos- 
ing the  ends  of  the  fragments.  Usually  hemorrhage  is  not  severe.  The  clots 

that  form  soon  after  the  rupture  of  the  vessels  terminate  the  hemorrhage. 
It  is  rare  that  other  conditions  present  themselves  in  differentiating  a 

fracture.  Occasionally,  in  a  pathological  fracture,  the  question  of  sarcoma, 

carcinoma,  cyst,  syphilis,  actinomycosis  or  tuberculosis  comes  into  considera- 
tion.    For  the  diagnostic  points  of  these  diseases,  see  each  subject. 

Prognosis. — -The  prognosis  of  a  simple  fracture  of  the  mandible  is  usually 

very  favorable.  Rarely  is  a  patient's  life  in  danger,  except  when  complicated 
by  fracture  of  the  skull  or  sepsis.  In  those  who  have  died,  the  proper  aseptic 

treatment  was  neglected  or  else  the  patient's  vitality  was  lowered  from  some 
other  cause,  as  alcoholism,  etc.  Simple  fractures  usually  unite  readily  in 
from  four  to  six  weeks,  while  compound  or  comminuted  fractures  may  take 
as  long  as  three  months  to  heal.  If  the  fracture  is  taken  care  of  promptly, 
little  deformity  results.  Occasionally,  however,  a  large  callus  forms  and 
produces  a  marked  disfigurement. 

"HISTORICAL  DESCRIPTION  OF  THE  TREATMENT  OF  MAXILLARY 

FRACTURES" 

This  is  the  title  of  an  article  from  the  pen  of  Prof.  Arrigo  Piperno  of  Rome, 

Italy.  ̂   Here  Dr.  Piperno  has  prepared  and  published,  in  a  condensed  form, 
the  history  of  the  treatment  of  fractures  of  the  maxillary  bones.  So  clear, 

concise  and  interesting  is  Dr.  Piperno's  article  that  I  quote  it  entire: 
"In  the  treatment  of  fractures,  we  must  have  three  intentions:     The 

^  The  Bur  of  May,  1913. 
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first,  to  put  the  bone  in  its  proper  place;  the  second,  to  have  the  bone  remain 

in  its  proper  place;  the  third,  to  prevent  accidents  that  might  occur,  and,  if 

such  should  happen,  to  correct  them."     Ambrose  Pare. 
We  find  very  little  information  on  the  treatment  of  maxUlary  fractures 

in  the  works  of  the  early  writers  on  surgery.  This  is  probably  due  to  the 

relative  scarcity  of  these  lesions  and  the  difficulty  of  treatment.  What  little 

information  we  find  concerns  only  the  lower  maxillary  bone. 

Some  one  has  said  that  the  books  of  Moses  speak  of  it.  We  will  begin  with 

Hippocrates,  whose  steps  have  been  followed  by  innumerable  admirers.  The 

great  teacher  from  Coo  (460-377  B.  C.)  distinguishes  between  the  complete 
and  the  incomplete  fracture.  He  describes,  in  a  very  precise  way,  the  frac- 

ture of  the  symphysis,  which  was  disputed  in  more  recent  times  by  Boyer  at 

the  beginning  of  the  nineteenth  century.^ 

With  his  classical  books,  "  De  Fracturis"  and  "  De  Articulis,"  (the  second 
a  continuation  of  the  first),  this  great  teacher  of  the  medical  art  elevated 

surgery  on  the  basis  of  these  fundamental  principles: 

1.  That  in  surgical  affections  there  are  the  same  movements  and  spon- 
taneous proceedings  of  recovery  operated  by  nature  as  in  medical  affections. 

2.  That  the  surgical  therapeutic  must  proceed  like  the  medical  with  sim- 
plicity, imitating  nature  and  operating  jointly  with  it;  the  surgical  operation 

making  it  possible  for  nature  to  accomplish  the  recovery  of  the  lesion  which 

preexisted  the  operation  and  restore  that  which  was  made  by  the  instrument. 

Adapting  these  principles  to  the  treatment  of  mandibular  fractures,  Hip- 

pocrates says:  "If  the  reduction  has  been  well  performed,  and  the  part  kept 
in  proper  repose,  the  consolidation  takes  place  in  a  short  time  and  the  teeth 

do  not  undergo  any  damage.  In  the  contrary  case  the  cure  is  retarded,  the 

fragments  reunite  in  a  bad  position  and  the  teeth  become  useless." 
In  order  to  retain  the  fragments  of  the  bone  in  the  right  position,  he 

ligated  the  teeth  proximal  to  the  fracture  preferably  with  gold  wire  or  linen 

thread:  ("et  si  distorte  fuerint  dentes  juxta  vulnus  commoti,  postquam  os 
directum  fuerit,  dentes  inter  se  conjugare  oportet,  non  duos  solum,  sed  et 

plures,  atque  hoc  maxime  auro,  sin  minus,  Imeo  filo,  donee  os  corroboretur"). 
Two  straps  of  Carthagin  leather  fixed  the  chin,  cooperating  in  the  treatment. 

After  Hippocrates,  we  find  few  new  ideas  in  the  history  of  medicine,  as  far 

as  our  argument  is  concerned.  Rather  than  anything  new,  the  authors  gave 

modifications  of  the  Hippocratic  method. 

Aulus  Cornelius  Celsus  (about  30  B.  C.-50  A.  D.),  in  the  seventh  chapter 
of  the  eighth  book  of  his  medicine,  thus  expresses  himself  as  to  the  fractures 
of  the  mandible: 

"In  the  fractures  of  the  other  bones  we  frequently  find  one  fragment 
detached  from  the  other;  in  the  mandible  the  fragments,  although  thrown 

out  of  place,  always  adhere  one  to  another.  Consequently,  in  this  fracture 

we  must,  first  of  all,  replace  the  fragments  to  their  normal  position,  pressing 

^  Fortunately  the  modern  experience  has  confirmed  the  old. 
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from  the  inside  of  the  mouth  and  from  the  outside  with  the  forefinger  and 

thumb  of  both  hands.  Then  in  the  case  of  a  trails v^erse  fracture  (in  which 
case  an  unevenness  in  the  level  of  the  teeth  is  produced)  it  is  necessary,  after 

having  set  the  fragments  in  place,  to  tie  together  the  two  teeth  nearest  to  the 
fracture  with  a  silk  thread,  or  else,  if  these  are  loose,  the  next  ones.  After 

this  one  should  apply  externally,  to  the  part  corresponding  to  the  lesion,  a 

thick  compress  dipped  in  wine  and  oil  and  sprinkled  with  flour  and  powdered 

alibanum.  This  compress  is  to  be  fixed  in  place  by  means  of  a  bandage  or 

a  strip  of  soft  leather,  with  a  longitudinal'  slit  in  the  middle  to  embrace 
the  chin,  the  two  ends  being  tied  together  above  the  head   Frac- 

tures of  the  lower  jaw  and  of  the  maxillae  commonly  heal  from  the  four- 

teenth to  the  twentieth  day." 
Here  is  now,  by  Celsus,  the  first  mention  of  the  sling  for  the  chin,  errone- 

ously attributed  to  Galenus  (131  A.  D.). 

This  bandage,  which  besides  was  but  a  perfecting  of  the  Hippocratic 

method,  was  better  described  even  before  Galenus  by  Soranus  of  Ephesus, 

Junior  (97  A.  D.),  who  added  to  surgery  two  new  treatises  on  bandages  and 
on  fractures  of  the  bones.  He  brought  into  prominence  the  bandage  of  the 

chin  in  "  Capistrum  simplex  ant  duplex"  (single  or  double  rope),  and  called 

"frunda"  (sling)  the  bandage. 
We  pass  to  the  Arabians.  Avicenna  (Eber-dina  980-1037),  who,  in  the 

middle  ages,  was  considered  an  authority  and  gained  quite  a  reputation  on 

account  of  his  "Canon"  and  his  "Cantica,"  and  even  in  present  times  is  con- 
sidered among  some  of  the  oriental  peoples  as  the  greatest  teacher  of  medicine, 

wrote  a  chapter  on  mandibular  fractures  which  is  not  very  original,  as  the 

same  author  proves  by  the  numerous  "inquit  sapiens"  (says  the  erudite) 
interspersed  through  the  chapter.  One  point,  however,  is  worthy  of  being 

mentioned:  "Veniat  medicus  ad  aequandum  ipsam:"  he  wanted  that,  after 
the  first  aid  to  the  injured  had  been  given,  the  operator  should  be  called  in 

order  to  reestablish  the  level  of  maxillary  arches.  Very  well  described  is  the 

bandage  of  the  chin:  "Put  the  two  ends  from  the  two  sides  over  the  head  to 
the  end  of  the  mandibula,  then  from  here  again  to  the  nape  of  the  neck;  then 

to  the  place  below  the  chin  and  over  the  two  maxillary  bones  to  the  crown; 

from  here  again  to  the  place  below  the  nape  of  the  neck;  and  put  another  liga- 
ment over  the  forehead  and  across  the  back  of  the  head  and  fasten  everything ; 

and  put  over  all  a  soft  cloth." 
Not  even  by  Albucasis  (1050-1122)  of  Cordova,  the  greatest  surgeon  of 

that  age,  has  a  description  been  given  so  minutely.  We  will  hardly  mention 

chapter  "De  restauratione  Mandibulse  inferioris,  guando  disrumpitur" 
(on  the  restoration  of  the  fractured  lower  maxilla)  of  his  surgery,  where  we 

found  the  figure  (see  Fig.  133)  of  the  Hippocratic  ligature  of  the  shaken  teeth 
with  a  gold  or  silver  wire,  or  silk  thread. 

Hippocrates,  Celsus,  Galenus,  Avicenna,  Albucasis.  Here  are  the  rules  of 

medicine  in  the  middle  ages.     In  the  year  11 80  at  Salernum  was  compiled  the 
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text-book  of  surgery  called  Maestro  Ruggero  from  Parma,  which,  with  the 
notes  added  in  the  thirteenth  and  fourteenth  centuries,  constitutes  the  great- 

est book  of  surgery  of  the  so-called  "Scholastic  Medicine."  In  it  we  may 
read  of  the  treatment  of  mandibular  fractures  under  the  heading  of  poultices 

and  ointments:  "Take  olibanum,  mastic,  colophene, glue,  dragon-blood;  all 
this  must  be  mixed  with  liquefied  resin  and  becomes  ointment,  which  is  placed 
over  till  the  complete  consolidation,  and  everything  must  be  fixed  with  the 

little  lances,  in  order  that  the  portions  be  prevented  from  moving  out  of  place. ' ' 
Yet  the  empiric  treatise  can  serve  as  a  lesson  to  many  surgeons  of  today 

who  often  forget,  in  the  treatment  of  fractures  of  the  mandible,  the  restora- 
tion of  the  masticating  function.  Ruggero  from  Parma,  in  fact,  wants  the 

occlusion  of  the  teeth  reestablished.     He  writes:     "in  the  fractures  of  the 
mandibula,  the  lower  teeth  are  not  in  con- 

tact with  the  upper  ones  and  the  patient  can- 
not masticate.  Then  the  patient  must  be 

taken  by  the  lower  maxilla  and  this  must 
be  moved  here  and  there  until  the  lower 

Fig.  133. — {Piperno.)  teeth  will  touch  the  upper  ones." 
In  the  year  1275,  Wilhelm  from  Piacenza 

or  from  Saliceto  wrote  in  Verona  the  Praxeos  Totius  Medicinae,  in  the  second 

part  of  which  (Surgery)  he  speaks  of  the  fractures  of  the  mandible,  modi- 
fying the  primitisti  method  of  ligature  of  the  teeth;  in  fact,  he  bound  the 

teeth  proximal  to  the  fracture  not  only  between  themselves,  but  also  to  the 
corresponding  teeth  of  the  maxilla.  This  method  of  wiring  has  also,  at  our 
time,  clever  defenders. 

We  found  nothing  new  in  the  works  of  Guy  de  Chanliac,  Michael  Savon- 

arola (the  first  who  mentioned  in  a  book,  printed  in  Italy  in  the  3'ear  1490, 
the  filling  of  decayed  teeth  with  pure  gold — see  Piperno:  Stomatologie  of  the 
Past  in  Stomatologie,  Milan,  1910),  or  Petrus  de  Argelata,  all  writers  of 
articles  on  Restoration  of  Mandibular  Fractures. 

Ambroix  Pare,  the  great  French  surgeon  who  lived  between  the  years 

1517  and  1590,  modified  in  this  manner  the  so-called  sling  of  Galen:  "  There 
will  be  applied  a  leather  ferule,  such  as  from  which  the  soles  of  a  boot  are  made, 
which  has  been  divided  in  the  middle  at  the  level  of  the  chin,  long  and  wide 
as  the  mandible:  and  there  will  be  made  a  ligature  with  a  band  two  fingers 
wide  and  as  long  as  necessary,  cut  at  the  two  ends,  leaving  only  one  inch, 
and  at  the  level  of  the  chin  it  will  be  parallelly  cut,  for  the  purpose  of 
embracing  and  pressing  better  over  the  chin:  and  at  the  four  extremities, 
the  shorter  will  be  sewed  at  the  top  of  the  head  to  a  night  cap  or  calotte  and 
the  other  two  longer  ends  will  be  kept  transversely  and  sewed  behind  the 
same  cap,  everything  done  as  skillfully  as  possible,  in  order  to  hold  well  the 

fracture." 
Fallopius  and  Scultet  in  their  classical  treatises  of  Surgery  do  not  speak 

at  all  of  this  subject.     Fabricius  from  Aquapendente  (1600)  limits  himself 
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with  supplying  the  inefficiency  of  the  sling  of  the  chin  with  tow,  when  already 

Teododicus  of  Bolona  (middle  of  the  thirteenth  century)  had  thought  to 

supply  it  with  a  small  cushion. 

Just  for  curiosity  we  make  mention  of  the  article  by  Phillip  Masiero 

called  the  Surgical  Dream  (Sogno  chirurgico).  Phillip  Masiero,  the  chief 

surgeon  of  the  Charitable  Hospital  of  San  Francisco  Grande  in  Padua  (1724), 

who,  in  the  fractures  of  the  man-    
dible,  after  having,  as  usual, 

bound  the  teeth  with  thread,  ap- 
plied the  poultices  and  the  sling 

of  the  chin,  let  the  patient  go  "to 
bed  applying  on  his  shoulders 

many  cupping-glasses,  having  first 

made  a  clyster."  Things  were 
growing  worse.  But,  fortunately, 

there  was  arising  in  France  the 

scientific  dentistry  of  Pierre  Fau- 
chard,  Robert  Bunon,  Bourdet  and 

Capperon.  The  perfecting  of  the 

technic  of  prosthesis  helped  the 

dentists  to  get  out  of  an  awkward 

position  even  in  the  treatment  of 

broken  maxillae.  Bunon  (1743)  in 
his  treatise  on  the  diseases  of  the 

teeth  relates  two  cases  of  fractures 

of  the  lower  jaw,  which  he  suc- 
ceeded in  curing  in  a  short  time 

by  the  method  of  binding  the 

teeth,  the  preceding  attempts  of 

experienced  surgeons  having  failed 

entirely.  One  of  these  cases  is 

particularly  interesting.  The  seat 

of  the  fracture  corresponded  with 

the  bicuspids,  which,  however, 
had  fallen  out  from  the  effects  of 

trauma;    the    neighboring    teeth 

were  also  loosened.  Bunon  filled  the  empty  space  left  by  the  bicuspids  with 

a  piece  of  ivory,  provided  with  two  holes;  then,  by  an  ingenious  crossing 

of  threads,  passing  from  the  second  molar  on  the  one  side  to  the  second 

bicuspid  on  the  other  very  tightly  tied,  he  formed,  so  to  speak,  one  single 

block,  and  succeeded  in  bringing  about  the  consolidation  of  the  sliaken  teeth 

and  the  complete  cure  of  the  fracture,  which  was  effected  in  less  than  a  month 

(Guerini). 

In  the  middle  of  the  eighteenth  century  the  bandages  of  the  chin  were  still 

Fig.  134. — (Piperno.) 
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in  great  fashion.  The  rare  and  interesting  Fig.  134  shows  a  bust  with  the 

double  rope  bandage  for  the  fracture  of  the  lower  jaw  which  we  found  in  the 

''Description  of  Instruments,  Machines  and  Furnitures  collected  for  surgical 
and  medical  practice  by  Father  Don  Ippolito  Rondinelli  Ferrarese,  monoca 

Casinese  in  San  Vitale  in  Ravenna,  Opera  of  DON  MAURO  SOLDO  from 

Brescia,  Farenza  1776."  The  sling  of  the  chin  was  then  still  used,  although 
it  did  not  seem  sufficient  to  have  the  only  point  of  support  on  the  teeth. 

Therefore,  by  a  natural  progression  the  idea  developed  to  combine  the  sling 

with  a  point  of  support  on  the  chin.  With  Chopart  and  Desault(i78o), 

therefore,  begins  the  era  of  scientific  treatment  of  fractures  of  the  maxillary 

bones." 
Treatment. — Union  of  the  fragments  in  a  healthy  patient  should  occur 

within  a  period  of  from  thirty  to  forty  days.  Union  always  occurs  more 

promptly  when  the  fragments  are  brought  into  proper  juxtaposition  and  so 

retained.     To  re-establish  and  maintain  the  normal  occlusion  of  the  teeth 

Fig.   135. — X-ray  of  fracture  of  the  mandible  at  the  symphysis. 

until  union  is  complete  will,  almost  invariably,  secure  an  excellent  result. 

To  obtain  a  union  of  the  fragments,  which  leaves  the  teeth  upon  the  short 

fragment  to  occlude  with  the  upper  teeth  while  those  on  the  long  fragment  do 

not  so  occlude,  is  to  fall  short  of  the  best  results. 

Compound  fractures  of  the  mandible  are  frequently  neglected.  As  a 

result,  infection  of  the  tissues  about  the  ends  of  the  fragments  often  ensues. 

Small  spiculae  or  sequestrae  may  form,  intervene  between  the  fragments,  and 

prevent  the  ends  of  the  fractured  bones  from  coming  into  proper  contact,  thus 

delaying  or  preventing  union. 

The  presence  of  infection  is  a  great  menace  to  the  parts.  It,  therefore, 

becomes  necessary  to  employ  means  by  which  small  particles  of  bone  may 

be  discovered,  put  in  the  position  where  they  belong  or,  if  necessary,  removed, 

so  as  to  enable  the  fragments  to  return  to  their  correct  relation.  To  this 

end  a  skiagraph  should  be  procured  that  will  show  the  exact  location  of  any 

obstacle  which  might  hinder  correct  restoration  of  the  parts,  the  best  evi- 
dence of  which  will  be  the  normal  occlusion  of  the  teeth  (Fig.  135). 
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Fig.   136. — Comminuted  fracture  of  ramus  of  mandible  into  tlie  alveoli  with  infection. 

Fig.  137. — Sinuses  follo'.vnig  extensive  necrosis  of  ihe  mandible  due  to  a  neglected  fracture. 
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Infection  of  the  tissues  adjacent  to  the  ends  of  the  fragments  calls  for 
attention,  and  treatment  should  be  employed  to  arrest  suppuration  (Fig.  136). 
Usually  sinuses  will  form  beneath  the  body  of  the  bone  through  which  the 
pus  makes  exit  to  the  surface  (Fig.  137).  Imperfect  drainage  or  lack  of 
irrigation  may  result  in  necrosis  of  the  ends  of  the  fragments,  loss  of  a  portion 
of  the  bone,  a  shortening  of  the  jaw  and  permanent  deformity  of  the  face. 
By  reason  of  infection  in  such  cases,  the  bone  may  be  largely  involved  and 
may  become  necrotic.  Necrosis  of  the  whole  bone  from  such  infection  has 
been  reported  by  Christopher  Heath. 

Not  only  does  the  loss  of  any  portion  of  the  bone  delay  healing,  but,  in 

place  of  fixed,  bony  union,  we  may  have  fibrous  or  so-called  cartilaginous 
union  which  is  unsatisfactory,  allowing  abnormal  movement  at  the  point 
of  fracture  (Fig.  138).  Fibrous  union  is  better  than  none  at  all,  but  it  is  not 
satisfactorv. 

Fig.   138. — Un-united  fracture  of  the  mandible.     {Dunning.) 

Preserving  the  Denture. — From  the  foregoing,  one  realizes  how  important 
is  the  treatment  of  mandibular  fractures.  To  be  successful  with  patients 
whose  teeth  have  not  been  lost,  it  is  essential  that  all  loose  teeth  be  retained. 

If  any  have  been  completely  displaced,  they  should  be  recovered,  if  possible, 
cleansed  antiseptically  and,  after  their  alveoli  are  prepared,  replaced  and 
retained  for  two  reasons:  first,  they  materially  assist  in  restoring  to  the 
proper  relations  the  ends  of  the  fragments,  and,  second,  the  retention  of 
the  teeth  is  of  great  importance  to  the  patient.  Preservation  of  the 
denture,  therefore,  is  essential  in  relation  to  tlie  final  result.  The  most 

certain  guide  for  restoration  of  the  fragments  to  their  normal  position  is 
the  restoration  and  maintenance  of  the  teeth  in  normal  occlusion.  The 

surgeon,  who  succeeds  in  securing  union  of  the  fragments  and  normal  oc- 
clusion of  the  teeth,  such  as  existed  prior  to  the  fracture,  lias  attained  the 

highest  degree  of  success  in  his  treatment.  I  say  occlusion  such  as  existed 
prior  to  the  fracture  because  such  occlusion  is  not  always  normal  or  ideal. 
He  would  not,  therefore,  be  expected  to  secure  an  ideal  occlusion  of  the 
teeth  following  a  fracture  when  they  had  not  occluded  normally  prior  to  it. 

Apparatus  for  Treating  Fracture. — To  secure  union  of  the  fragments  of 
fractured  bones  and  restore  the  parts  to  a  normal  condition  requires  the  use 
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of  mechanical  devices  so  employed  as  to  meet  the  requirements  in  individual 

cases.  In  fracture  of  the  maxillae  and  mandible  it  is  essential  to  bring  about 

a  union  of  the  fragments  in  such  a  way  as  to  restore  normal  occlusion  of  the 

teeth.  The  aim,  therefore,  should  be  to  get  a  union  with  correct  occlusion 

of  the  teeth.     If  this  be  done,  a  perfect  cure  of  the  fracture  will  be  effected. 

When  visiting  a  patient  for  the  first  time,  a  diagnosis  of  the  character  of 

the  injury  should  be  made  first  and  the  extent  and  displacement  of  the 

fragments  clearly  understood.  Having,  by  ocular  examination,  digital 

manipulation  and  the  Rontgen  ray,  decided  as  to  the  condition  of  the 

parts,  the  next  step  will  be  to  decide  upon  a  course  of  treatment  adapted  to 

the  case,  the  kind  of  apparatus  to  be  employed,  etc. 

As  in  the  treatment  of  all  fractures,  we  desire  to  place  the  fragments  at 

the  point-  of  separation  in  correct  proximity  and  so  retain  them  in  quiet  con- 
tact until  the  process  of  repair  is  complete.  The  means  used  to  secure  such 

a  result  are: 

1.  Interdental  splints. 

2.  Wiring  the  teeth  together  longitudinally  with  the  bone. 

3.  Wiring  the  teeth  of  the  mandible  to  the  teeth  of  the  maxillae 

(Gilmer  Method). 

4.  Wiring  one  fragment  to  the  other. 

5.  Adjustment  of  bands  to  the  teeth,  to  which  bars  have  been  fixed  in 

such  a  way  as  to  hold  the  fragments  of  the  bone  in  contact. 

6.  Adjusting  bands  to  the  teeth  with  knobs  projecting  buccally  or 

labially,  on  which  the  operator  may  fix  wires,  thus  drawing  the  ends 

into  contact  and  holding  them  together  till  union  of  the  fragments 

has  taken  place.     (Angle  Method.) 

7.  The  construction  of  a  metallic  splint  that  will  extend  over  every  one 

of  the  teeth  of  the  mandible,  neatly  fitted,  so  that  h  may  be  cemented 

into  place  firmly,  thus  holding  the  ends  of  the  fragments  together. 

This  serves  most  satisfactorily  in  many  cases;  or,  after  banding 

the  teeth  so  as  to  have  them  fixed,  the  bone  may  be  held  in  correct 

proximity  by  means  of  a  tube  which  is  adjusted  to  the  side  of  the 

bands  in  such  a  way  that  a  pin  may  be  passed  through  it,  fitting 
closely. 

8.  Lane's  metal  plate  splint. 
Many  devices  in  the  form  of  bandages  have  been  invented  and  brought 

to  the  attention  of  the  profession,  but  few  of  these  have  served  well.  Some- 
times the  bandage  is  a  valuable  auxiliary,  but  the  use  of  it  in  hospital  work 

is  apt  to  be  unsatisfactory,  the  fragments  often  being  forced  out  of  place  in- 
stead of  being  held  in  contact. 

I  would,  therefore,  place  little  dependence  on  the  use  of  the  bandage  alone. 

In  certain  conditions,  where  the  teeth  are  not  firm  in  their  alveoli  and  when 

wiring  of  the  upper  to  the  lower  teeth  is  deemed  inadvisable,  a  bandage  may 

be  adjusted  so  as  to  prevent,  as  far  as  possible,  the  movement  of  the  mandible. 
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Interdental  Splints. — The  Gunning  splint  (Fig.  125)  was  invented  by 
Dr.  Gunning,  a  dentist  of  New  York.  Dr.  Gunning  was  called  to  Washington 

to  treat  the  fractured  mandible  of  the  Secretary  of  State,  William  H.  Seward, 

who,  on  the  night  of  the  assassination  of  President  Lincoln,  was  assaulted 

in  his  bed  by  a  would-be  murderer.  Dr.  Gunning  made  use  of  the  splint 
which  bears  his  name  and  which,  by  reason  of  the  prominence  of  his  patient, 

became  widely  known  throughout  the  world. 

The  Gunning  Splint. — The  Gunning  splint  may  be  made  of  metal  or  hard 
rubber.  A  skillful  dentist  only  is  capable  of  taking  a  correct  impression  of  the 

mouth  and  teeth  and  constructing  a  suitable  interdental  splint.  As  proper 

alignment  is  necessary  to  the  success  of  the  splint,  it  is  essential  to  place 

the  fragments  in  normal  relation  to  each  other.  A  correct  impression  of  the 

upper  and  lower  teeth  should  be  made  and  a  plaster  cast  of  the  parts 

produced. 
Fractures  occurring  in  edentulous  mouths  may  be  treated  by  using  well 

fitting  upper  and  lower  dentures.  The  two  plates  should  be  wired  together 

and  placed  in  the  mouth.  Bandages  are  then  applied  externally  and  the 

jaws  held  firmly  in  place. 

Having  these  two  casts,  the  one  representing  the  mandible  should  be 

sawed  in  two  or  should  be  cut  off  at  the  location  of  the  fracture  in  the  bone, 

or,  if  the  fracture  is  double,  should  be  divided  at  both  lines  of  fracture. 

Then  the  parts  of  the  model  are  so  adjusted  as  to  make  the  lower  teeth 

correctly  occlude  with  the  upper.  These  fragments  of  plaster  should  be 

held  in  the  position  that  was  occupied  by  the  lower  teeth  prior  to  the  fracture. 

This  may  be  accomplished  by  the  addition  of  fresh  plaster. 

The  teeth  of  the  plaster  casts  will  have  the  same  relation  that  the  upper 
and  lower  teeth  had  before  the  fracture  occurred.  These  casts  should  then 

be  put  in  an  articulator  with  a  view  to  reproducing  the  relation  of  the 

upper  and  lower  teeth  when  the  mouth  is  partly  opened.  The  model  of  a 

splint  is  then  secured  in  wax,  after  which  the  wax  is  removed  and  duplicated 

in  rubber,  as  shown  in  Fig.  125. 

If  it  is  decided  to  make  the  Gunning  splint  of  metal,  this  may  be  done 

by  making  dies  and  counter-dies  and  swaging  German  silver,  silver  or  gold 
into  forms  that  fit  both  upper  and  lower  teeth,  after  which  strong  posts  of 

metal  are  adjusted  in  such  a  way  as  to  produce  the  splint.  After  the  splint 

has  been  constructed,  it  should  be  applied  first  to  the  upper  teeth;  there- 
upon the  lower  teeth  may  be  carried  upward  into  the  splint.  It  will  be 

found  that  the  teeth  on  the  short  fragment  will  find  their  way  quite  easily 

into  the  receptacles  prepared  for  them.  It  will  require  force,  however,  to 

bring  the  teeth  of  the  long  fragment  into  their  places,  as  the  muscles 

attached  to  the  genial  tubercles  draw  the  fragment  downward. 

Little  screws  may  be  set  through  the  rubber  or  metal  so  as  to  make  pres- 
sure upon  the  teeth  that  are  within  the  depression  of  the  splint,  in  order  that 

it  may  be  firmly  held  in  place.     Openings  are  made,  through  which  food 
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may  be  introduced.  Bandages  are  applied  to  the  head  and  the  chin  kept 

still.  The  parts  are  thereby  held  quietly  in  contact  until  union  of  the  frag- 
ments takes  place. 

In  the  use  of  the  Gunning  splint  it  has  been  found  that  it  is  not  always 

possible  to  restore  the  fragments  to  their  normal  places  since  the  long  frag- 

FiG.   139. — Kingsley's  interdental  splint.     {After  Kingsley.) 

ment,  even  with  the  most  careful  management  of  the  case,  is  apt  to  draw 

downward.  This  leaves  a  deformity  due  to  the  non-occlusion  of  the  teeth 
of  the  long  fragment  with  the  corresponding  teeth  of  the  maxilla  (Fig.  132). 

The  Kingsley  Splint. — This  is  the  invention  of  the  late  Dr.  Norman  W. 
Kingsley  of  New  York,  the  celebrated  dentist  whose  work  on  oral  deformities 

made  for  him  a  reputation  through- 

out the  world.  Dr.  Kingsley's  splint 
(Fig.  139)  consists  of  a  cup  not  unlike 
a  lower  dental  impression  cup.  It  is 
without  a  handle,  but  upon  the  surface 
covering  the  teeth  two  strong  wires  are 
attached  in  such  a  fashion  as  to  extend 

out  of  the  mouth  and  reach  back  nearly 
as  far  as  the  ear. 

To  these  heavy  wires  bandages  are 
applied  which  are  carried  beyond  the 

mandible  to  the  opposite  side  and  re- 
turned, then  back  and  forth  until  the 

force  of  the  splint  in  the  mouth  carries 
the  short  fragment  downward  and  the 
bandage  from  without  forces  the  long 
fragment  upward.  This  will  bring  the 
teeth  into  proper  relation.  Gutta 
percha  is  placed  in  the  cup  so  as  to  make  a  good  impression  of  all  of  the 
teeth  of  the  mandible.  The  Kingsley  splint  has  been  employed  successfully 
by  many  skillful  surgeons. 

The  Band  Splint. — This  splint  (Figs.  140  and  165)  is  more  valuable  in  many 
cases  than  any  of  the  others,  but,  in  certain  instances,  we  find  it  is  not  easily 

Fig.  139a. — Kingsley's  interdental  splint 
applied.     {After  Kingsley.) 
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adjusted.  It  is  constructed  by  making  bands  of  metal,  preferably  gold,  to  fit 
correctly  at  least  two  teeth  in  the  short  and  two  in  the  long  fragment.  After 
this  has  been  done,  an  impression  of  the  parts  is  taken  and  the  plaster  cast 
divided  at  the  point  of  fracture  by  a  fine  ribbon  saw;  then  the  teeth  are  brought 
into  occlusion  with  those  of  the  maxillae.  When  the  proper  alignment  of  the 
teeth  of  the  mandible  has  been  obtained,  fresh  plaster  is  added  and  the 

metal  strips  are  soldered    to   the  buccal 
and  lingual  surfaces  of  the  bands. 

After  the  teeth  are  well  cleaned,  the 

appliance  may  be  fixed.     It  is  adjusted 
first  to  the  teeth  of  the  short  fragment, 

after  which  the  teeth  of  the  long  frag- 
ment may  be  carried  upwards  while  the 

teeth  of  the  short  fragment  are  carried 
downwards  in  such   a  way  as  to  bring 
them    into    the   bands.     The  fragments 
will  then  be  restored  to  correct  contact. 

When  the  splint  has  been  temporarily 
adjusted  in  this  way,  careful  examination  should  be  made  to  see  that  the 
teeth  of  the  mandible  occlude  correctly  with  the  teeth  of  the  maxillae.     The 
splint  is  removed  and  the  teeth  thoroughly  dried.     It  is  then  returned  and 

Fig.   140. — Band  splint  to  embrace  four 
teeth,  two  on  each  side  of  fracture. 

Fig.  141. — The  tube  splint  applied  to  a  plaster  cast,  a,  Position  of  teeth  in  a  fracture 
before  the  retaining  pin  is  inserted;  b,  after  insertion  of  the  tube;  c,  top  view  of  splint  and 
retaining  pin. 

cemented  into  place  with  oxyphosphate  of  zinc  cement.  The  parts  should 
be  held  in  perfect  quiet  long  enough  for  the  cement  to  set  and  become  quite 
hard — from  ten  to  fifteen  minutes.  If,  on  examination,  the  upper  and  lower 
teeth  are  found  to  meet  correctly,  the  work  of  setting  the  fracture  has  been 
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accomplished  successfully.  This  is  one  of  the  most  reliable  means  of  secur- 
ing proper  relation  of  the  lower  teeth  to  the  upper. 

The  Tube  Splint. — A  modification  of  the  band  splint,  and  one  which  is 
more  easily  manipulated,  is  to  be  found  in  the  tube  splint  (Fig.  141).  This  is 
constructed  on  the  same  plan  as  the  other,  but  has  the  advantage  of  being 
applied  more  easily.  The  same  steps  are  taken  in  making  the  impression  and 
in  the  adjustment  to  the  teeth  as  we  employed  in  constructing  the  band 
splint.  The  relation  of  the  lower  to  the  upper  plaster  teeth  is  restored  and 
fresh  plaster  added  to  the  divided  parts.  Then,  instead  of  the  strips  of 
metal,  a  tube  is  soldered  to  the  bands. 

The  teeth  in  both  fragments  are  brought  in  proper  occlusion  with  the 

corresponding  upper  teeth;  the  wire  is  carried  into  the  tube,  thus  correctly 

adjusting  the  fragments.  The  advantage  of  this  splint  wil'  appeal  to  all.  It 
enables  the  surgeon  to  put  the  fragments  in  correct  relation  with  a  degree 
of  certainty. 

The  Swaged  Splint. — This  is  obtained  by  having  the  plaster  cast  made 
of  all  the  lower  teeth.     It  is  divided  at  the  point  of  fracture;  the  plaster  teeth '-)o 

Fig.  142. — Dental  splint  swaged  to  fit  the  teeth  and  cemented  into  position.     {McCiirdy.) 

brought  into  correct  alignment;  the  die  and  counter-die  cast  in  metal — Ger- 
man silver,  platinum  or  gold,  preferably  platinum  or  gold-swaged  to  fit  the 

metal  teeth  correctly  (Fig.  142)  and  then  tried  in  the  mouth  to  see  that  the 
relation  of  the  metal  to  the  natural  teeth  is  correct.  This  done,  the  teeth 
should  be  thoroughly  cleaned  and  washed  with  alcohol,  dried,  and  the 
splint  firmly  cemented  in  place  with  oxyphosphate  of  zinc  cement.  Care 
must  be  taken  to  fix  the  fragments  in  the  splint  in  such  a  way  as  to  secure 

the  correct  alignment  of  all  teeth  (for  it  must  be  remembered  that  success- 
ful treatment  is  dependent  upon  restoring  and  maintaining  correct  occlusion 

of  the  teeth). 

Immediately  after  placing  the  splint  in  position  and  while  cementing  it  to 
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the  teeth,  an  assistant  holds  the  splint  and  short  fragment  down  while  the 

surgeon  carries  the  long  fragment  upward.  Thus  the  long  fragment  is  forced 

up,  bringing  the  lower  teeth  into  contact  with  the  upper,  separated  only  by 

the  thin  metal  splint.  Before  the  cement  hardens,  a  burnisher  is  employed  to 

force  the  metal  in  between  the  teeth,  both  bucally  and  lingually.  The  parts 

are  held  in  place  firmly  and  so  maintained  until  the  cement  has  hardened. 

After  that,  the  excess  of  cement  should  be  removed. 

The  Gilmer  Splint. — To  Dr.  Thomas  L.  Gilmer  we  are  indebted  for  the 
successful  application  of  silver  wire  for  the  purpose  of  fastening  the  lower 

to  the  upper  teeth  after  fracture  of  the  mandible.  In  1887  Gilmer  wired 

the  upper  to  the  lower  teeth  in  the  following  manner:  Begin  at  a  point  at 

least  two  teeth  behind  the  fracture,  wiring  the  lower  teeth  and  then  the 

corresponding  upper  teeth,  leaving  the  ends  of  the  wires  extending  out  of  the 

Fig.  143. — The  Gilmer  splint  is  applicable  for  fracture  of  the  mandible  of  any  kind  when 
there  are  sufficient  teeth  remaining  in  the  jaws.  The  method  consists  in  securing  a  metal 
bar  to  the  buccal  and  labial  surfaces  of  the  teeth,  upper  and  lower,  by  small  wires  passed 
around  them  and  twisted  to  the  bar.  The  upper  bar  is  secured  to  the  lower  by  two  small 
wires  on  each  side.  After  two  or  three  days  the  wires  connecting  the  lower  and  upper 
bars  may  be  cut,  the  mouth  cleansed  and  the  wires  replaced  if  necessary. 

mouth.  The  teeth  are  wired  around  to  the  corresponding  position  of  the 

opposite  side,  after  which  the  wires  fixed  to  the  upper  teeth  are  twisted  to  the 

wires  fixed  to  the  lower  teeth,  thus  binding  together  and  placing  in  normal 

occlusion  the  upper  and  lower  teeth. 

The  general  surgeon,  who  is  unable  to  construct  the  appliances  previously 

mentioned,  will  find  this  procedure  quite  satisfactory.  The  wires  thus  ap- 
plied will  surely  hold  the  fragments  in  correct  relation  (Fig.  143). 

The  Angle  Splint. — A  modification  of  this  manner  of  wiring  has  been  made 
by  Dr.  Edward  H.  Angle.  Instead  of  passing  the  wires  around  the  teeth, 

bands  are  affixed  with  little  knobs  extending  outward,  around  which  wires  are 

passed  and  the  upper  and  lower  teeth  are  firmly  held  in  contact  (Figs.  144  to 

147).     The  successful  adjustment  of  bands  and  fixing  any  interdental  splint, 
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especially  where  force  is  applied  to  adjust  the  fragments  and  to  re-establish 
the  normal  occlusion  of  the  upper  to  the  lower  teeth,  will  depend,  to  a 
great  extent,  upon  the  length  and  form  of  the  teeth.  A  case  now  and  then 
presents  itself  in  which  the  teeth  are  so  short  and  conical  in  form  that  the 
swaged  splint  is  not  well  adapted  and  the  bands  adjusted  cannot  always 
be  relied  upon  to  remain  firmly  in  place. 

---   Fig.  144. — Angle's  apparatus  showing  adjustment.     (Angle.) 

As  previously  stated,  it  is  necessary  for  the  surgeon  to  rely  upon  his  own 
judgment  and,  from  the  number  of  appliances  described,  to  select  the  one 
best  adapted  to  the  case  in  hand. 

In  the  treatment  of  fractures  of  the  mandible  in  edentulous  mouths,  the 

Gunning  splint  is  especially  indicated,  because  the  question  of  dental  occlu- 

FiG.  145. — Angle's  appliance  for  fracture  through  both  angles.     (Angle.) 

sion  is  eliminated.  The  object  is  to  place  the  fragments  in  contact  as  ac- 
curately as  possible  and  to  hold  them  thus  quietly  until  union  may  take  place. 

Lane  Metal  Splint.^The  metal  plate  splint  introduced  by  Sir  Arbuth- 
not  Lane  has  been  successfully  used  in  the  treatment  of  fracture  of  the 
long  bones.  It  may  be  used  satisfactorily  in  the  treatment  of  fracture  of 

the  mandible.  Instead  of  using  the  steel  splint,  a  silver  one  should  be  em- 
26 
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ployed  because  it  is  more  easily  bent  and  adapted  to  the  irregularities  of 
the  mandible  (Figs.  148  and  149).  To  place  the  splint  an  external  incision  is 

made  just  within  the  lower  border  of  the  mandible.  The  tissues  are  re- 
flected upward  and  the  plate  applied  to  the  surface  of  the  bone  over  the 

Fig.   146. — Angle's  appliance  for  fracture  through  the  angle.     {Angle.) 

line  of  fracture.  Holes  are  drilled  in  the  bone  corresponding  to  the  holes 
in  the  plate.  The  plate  is  then  fastened  by  means  of  silver  screws.  The 
splint  is  left  in  place  indefinitely  if  the  parts  tolerate  it.  If  irritation  or 
suppuration  follow,  the  splint  is  removed  after  union  of  the  fragments  has 
taken  place. 

Fig.  147. — Angle's  apparatus  for  fracture  through  the  angle  and  cuspid  region.     (Angle.) 

Other  Splints. — Piperno,  in  the  "Dental  Review"  December,  1913, 
mentions  several  other  splints  for  the  treatment  of  fractures  of  the  mandible. 

"The  Hammond  appliance  consists  of  a  strong  gold  wire,  united  at  the  ex- 
tremities, contouring  the  lingual  and  buccal  faces  of  the  teeth  (from  the 



FRACTURE    OF    THE    MANDIBLE 

403 

plaster  model). ^     It  is  fixed  by  ligating  some  teeth  with  flexible  wire  to 
both  internal  and  external  metal  wire.     Sauer  joined  to  this  apparatus  an 

Fig.  148. — X-ray  of  Lane  splint  applied  to  a  fracture  of  the  mandible. 

inclined  plane.-  In  1889  Sauer  adapted  directly  in  the  mouth,  avoiding  the 
model,  a  strong  metal  wire  on  the  external  faces  of  the  teeth  and  fixed  it  to 

the  teeth  by  intermediate  flexible  wires." 

m^f^^W^^^^ 

Fig.  149. — Lane  metal  splint. 

"Tanes  first  constructed  the  simple  metal  splint  and  Sands  later  made  it 
^  Deutsche  Vierleljahrschr.  f.  Zahnheilk,  1874,  p.  137. 
^  Deutsche  Vierteljahrschr.  f.  Zahnheilk,  1881,  heft  4. 
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out  of  vulcanized  rubber.^  These  splints  are  cemented  on  the  teeth." 
Many  other  splints  are  noted  in  the  course  of  his  article,  but  the  majority 
of  them  are  simple  modifications  of  those  already  mentioned.  If  the  reader 
is  interested  in  the  evolution  of  the  dental  splint,  the  bibliography  given  with 
this  article  is  worthy  of  attention. 

Rutenick  in  1799  devised  a  splint  for  the  support  of  the  mandible.  It  is 
suspended  by  means  of  a  wire  hood  over  the  head.  A  bent  wire  is  passed 
over  the  teeth  and  fastened  with  clamps  to  the  splint  below  so  that  pressure 
keeps  the  fragments  of  the  bone  together.  Similar  devices  by  Bleichsteiner, 

Lonsdale,  Kingsley,  Matas  and  Hayward  have  been  employed.  Those  de- 
vices, by  which  considerable  pressure  is  exerted,  might  be  followed  by  ne- 

crosis of  the  bone.  Great  care,  therefore,  must  be  exercised  to  prevent  undue 

pressure. 

Fig.  150. — Fracture  of  the  mandible  between  the  second  and  third  molars.  Four  holes 
are  drilled  into  the  bone  as  illustrated.  These  do  not  interfere  with  the  roots  of  the  teeth. 

Heavy,  No.  20,  American  gauge,  silver  wire  is  employed.  As  obtained,  the  wire  is  some- 
times hard  and  brittle  and  liable  to  break  when  twisted.  It  should  be  annealed,  after  which 

it  will  be  soft  and  will  seldom  break.  The  three  wires  are  placed  in  position.  The  frag- 
ments are  brought  into  proper  relation  by  pressing  the  long  fragment  upward.  The 

diagonal  wire  is  twisted  thus  holding  the  parts  in  proper  relation.  The  upper  and  lower 
wires  are  then  twisted.     The  fragments  will  then  be  held  firmly  in  place  (Fig.  151). 

Suture  of  the  Bones. — The  next  course  of  procedure,  and  the  one  which 
should  be  the  last  resort,  is  to  suture  the  fractured  bone.  This  was  performed 

during  the  early  period  of  the  19th  century.  The  suturing,  or  wiring,  of  the 

ends  of  the  fragments  together  may  be  accomplished  intra-orally  or  by  ex- 
ternal incisions.     It  is  needless  to  say  that  it  is  preferable  to  do  it  intra-orally 

1  'Fracture  of   the  lower  jaw,  treated  by  a  new  method, 
York,  Albany,  1863,  p.  23. 

Trans.  Med.  See.  New 
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whenever  possible.  The  ends  of  the  fragments  should  be  adjusted  first. 

When  performed  intra-orally,  the  cheeks  are  to  be  retracted  so  as  to  expose 
the  fracture  of  the  alveolar  process  and  as  much  of  the  body  of  the  bone  as 

possible.  Then  holes  should  be  drilled  through  the  bone  in  such  a  way  as 
not  to  interfere  with  the  roots  of  the  teeth,  if  present,  nor  the  mandibular 

canal.  Wires  may  be  carried  through  the  bone  and  so  twisted  as  to  move  the 
ends  of  the  fragments  together  and  hold  them  firmly  in  contact. 

In  nearly  all  cases  of  fracture  of  the  mandible,  the  wiring  may  be  done 

intra-orally  at  any  point  anterior  to  the  second  molar  tooth.  In  event  of 
fracture  of  the  body  of  the  bone  near  the  angle,  it  is  necessary  to  make  an 
incision  beneath  the  angle,  expose  the  bone,  drill  two  holes  in  each  fragment, 

adjust  wires  in  such  a  way  as  to  pull  the  short  fragment  downward  and  the 
long  fragment  upward  (Figs.  150  and  151).     By  this  means  it  is  possible  to 

Fig. 

correct  the  mal-occlusion  of  the  teeth  following  fracture.  The  wire  to  be 
used  should  be  of  silver,  No.  20  American  gauge.  As  previously  stated, 
wiring  of  the  bones  should  be  a  last  resort.  Bone  suture  of  fragments,  so  far 
as  the  literature  shows,  is  not  as  satisfactory  as  the  interdental  splint  method 
of  treatment.  Besides,  there  may  be  deformity  due  to  imperfect  apposition. 
Imperfect  occlusion  of  the  teeth,  following  fracture,  is  attended  by  difficulties 
in  mastication. 

G.  Perthes,  of  the  Surgical  Polyclinic  of  Leipzig,  studied  experimentally 

the  relative  value  of  interdental  splints  and  the  bone  suture  method  of  treat- 
ing mandibular  fractures  and  concluded  in  favor  of  the  former.  Bone  suture 

increases  danger  of  necrosis  and  sinus  formation.  It  is  a  method  which 
must  be  considered  and  employed  where  the  teeth  needed  for  interdental 
splints  are  absent. 



4o6  ORAL  SURGERY 

FRACTURE  OF  THE  RAMUS 

Fracture  of  the  ramus  (Fig.  130D)  of  the  mandible  is  comparatively 

rare.  A  violent  blow  directed  upon  the  angle  of  the  mandible  or  a  gun-shot 

wound  may  cause  it.  Fracture  of  the  ramus  is  often  combined  with  frac- 
tures in  other  parts  of  the  bone.  The  line  corresponding  to  the  union  of  the 

ramus  with  the  body  of  the  mandible  is  the  most  common  seat  of  fracture. 

Such  a  fracture  is  rarely  combined  with  an  open  wound,  as  is  usually  the 

case  with  fracture  of  the  body  of  the  bone.  Displacements  are  usually 

small  as  the  muscles,  especially  the  masseter,  act  as  a  cushion  and  keep  the 

fragments  in  place. 

Displacement  of  the  short  fragment  is  upward  on  account  of  the  action 

of  the  temporal  muscle,  and  inward  due  to  the  action  of  the  internal  pterygoid 

muscle.  The  anterior  margin  of  the  ramus  is  palpable  as  far  as  the  coronoid 

process.  Crepitation  may  be  observed.  Kinlock  has  met  with  sensory  pa- 
ralysis in  fracture  of  the  lowest  portion  of  the  ramus  under  the  dental  foramen. 

Granville  saw  ankylosis  following  fracture  of  the  ascending  ramus. 

Treatment  for  such  a  fracture  is  by  bone  suture,  if  the  fragments  are  dis- 
placed. In  some  cases  the  displacement  does  not  call  for  wiring.  The 

adjustment  of  suitable  bandages,  when  properly  applied,  serves  to  hold 

the  fragments  quiet  until  the  process  of  repaii  is  complete. 

FRACTURE  OF  THE  CONDYLOID  PROCESS 

A  condyloid  fracture  (Fig.  130B)  is  due  to  direct  force  and  is  usually 

complicated  with  an  open  wound,  a  gun-shot  wound  or  other  injuries.  Indi- 
rect force  to  the  chin  may  lead  to  fracture  of  the  condyloid  process  without 

open  wounds.  Schulten  experimented  on  bodies  and  found  that  force  applied 

on  the  chin  may  cause  fractures  of  one  or  both  condyles. 

The  line  of  fracture  of  the  condyloid  process  varies.  It  may  be  through 

the  neck;  from  above  and  without;  downward  and  inward;  or  reversed; 

from  above  and  in  front;  and  backward  and  downward  (as  observed  by 

Gurlt).  The  fracture  may  be  sub-periosteal  with  no  shifting  of  the  frag- 
ments. In  complete  fractures,  the  small  upper  fragment  is  under  control  of 

the  external  pterygoid  muscle.  This  has  been  proven  by  Desault  and  Mal- 
gaigne.  While  the  condyle  still  remains  in  the  socket,  it  undergoes  rotation 

under  the  action  of  the  pterygoid  muscle  so  that  the  neck  is  drawn  for- 
ward, upward  and  inward.  The  posterior  surface  of  the  condyle  comes 

in  contact  with  the  fractured  line  of  the  lower  fragment. 

In  fractures  of  the  condyle,  every  movement  of  the  mandible  is  painful. 

Crepitation  is  felt  both  by  the  patient  himself  and  elicited  by  the  surgeon 

upon  examination.  The  chin  is  moved  toward  the  affected  side  instead  of 

away  from  it,  as  in  dislocation.  This  is  a  very  important  diagnostic  sign. 

There  is  pain  on  pressure  in  front  of  the  external  ear.  Passive  movement  of 

the  mandible  does  not  move  the  head  of  the  condyle,  as  in  dislocation. 
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In  fracture  of  both  cotidyles,  the  chin  is  displaced  downward.  Hemor- 
rhage from  the  ear  occurs  when  the  external  meatus  is  injured  by  fracture  of 

the  bone.  Shock  may  accompany  the  injury.  In  cases  of  dislocation  of 

the  condyloid  head,  following  fractures  due  to  muscular  action,  Ribes  rec- 
ommends intra-oral  reposition  by  hand. 

Bone  sutures  may  be  necessary  in  stubborn  cases.  Fountain  prevented 
deformity  in  one  case  of  fracture  of  condyle  at  the  neck  with  fracture  of  the 
mandible  by  tying  with  wire  the  corresponding  upper  and  lower  teeth. 

Smith-Housken  employed  similar  methods  in  a  case  of  fracture  of  the  man- 
dibular neck.  In  a  case  seen  by  Perthes,  resection  of  the  mandibular  head 

was  made  on  account  of  complete  open  bite,  making  mastication  impossible 
though  the  movements  of  the  mandible  were  retained. 

Ankylosis  may  occur  in  various  degrees.     There  may  be  non-union  of  the 
fragments  or  necrosis   and  exfoliation. 

The  whole   separated  condyle  may  be- 
come   a    foreign   body   in   unfavorable 

cases. 

FRACTURE  OF  THE  CORONOID  PROCESS 

Little  appears  in  surgical  literature 
on  this  form  of  fracture  (Fig.  130C). 
It  seems  to  be  very  rare.  Only  two 
cases  are  recorded,  one  by  Howzelot 

and  one  by  Tatum-Holmes.  In  each 
the  fracture  was  accompanied  by  a 
fracture  of  the  condyloid  process.  Fig. 
152,  a  Rontgen  photograph  kindly 

loaned  me  by  Dr.  Virgil  Loeb,  illus- 
trates another  case.  Mitteldorf  reports 

a  case  complicated  with  fracture  of  the 

base  of  the  skull,  zygoma,  etc.  The  patient  was  run  over  by  a  wagon  and 

death  followed  on  the  fourth  day.  In  his  text-book  on  fractures  and  dis- 
locations (1891),  Hoffa  mentions  the  possibility  of  fracture  of  the  coronoid 

process  due  to  action  of  the  temporal  muscle. 

Fig.  i: 
-Fracture  of  coronoid  process. 

{Loeb.) 

FRACTURES  OF  THE  ALVEOLAR  PROCESS 

In  the  extraction  of  teeth,  especially  with  badly  bent  roots,  fragments 
of  the  alveolar  processes  are  not  infrequently  broken  away  (Fig.  130A). 

Such  fractures,  prior  to  the  advent  of  extraction  forceps,  were  far  more  com- 
mon than  at  the  present  time.  After  the  extraction  of  teeth,  the  parts 

should  be  examined  very  carefully  and  if  any  portion  of  the  bone  has  been 
fractured,  it  should  either  be  carefully  dissected  out  or,  preferably,  forced 
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back  into  its  normal  position.     Usually  this  is  all  that  will  be  required  as 
the  alveolar  processes,  when  fractured,  heal  readily. 

COMPLICATIONS  OF  FRACTURE  OF  THE  MANDIBLE 

As  most  cases  of  fracture  of  the  mandible  are  compound,  it  is  not  unusual 
to  find  an  infection  shortly  after.  Fortunately,  most  of  these  cases  have  only 

a  mild  infection.  Occasionally,  however,  the  bone  is  more  extensively  in- 
volved and  a  true  osteomyelitis  may  be  set  up.  In  the  former  case,  healing 

takes  place  readily  by  the  formation  of  granulation  tissue  while,  in  the  latter, 
repair  is  greatly  delayed.     In  osteomyelitis,  the  drainage  is  imperfect  and 

Fig.  153. — Figure  showing  comminuted  fracture  and  spicula  of  bone  which  must  be 
thrown  off  before  repair  takes  place.  The  teeth  are  wired  to  hold  the  fragments  in  place. 
Spicula  of  bone  might  lead  to  an  infection  followed  by  a  sinus.     {Dunning.) 

this  causes  considerable  pain,  edema  of  the  neck  and  swelling.  If  allowed  to 
pursue  its  own  course,  the  pus  may  find  an  exit  externally.  The  sinus  thus 
formed  may  furnish  adequate  drainage,  but  it  is  best  to  open  down  to  the 
abscess  through  the  mucous  membrane  of  the  mouth  and  carefully  irrigate 
with  normal  salt  solution.  Hydrogen  peroxide  should  not  be  used  in  these 
cases  as  pus  may  be  forced  deep  into  the  tissues  or  tear  the  periosteum 
from  the  bone  and  lead  to  necrosis.  Where  it  is  impossible  to  obtain 

proper  drainage  through  a  mouth  incision,  it  is  necessary  to  make  an  ex- 
ternal opening.  Any  apparatus,  which  is  placed  on  the  teeth  or  in  the 

mouth,  should  be  kept  thoroughly  cleaned. 
If  a  sinus  persists  over  three  weeks,  after  adequate  drainage  has  been 
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established,  it  is  an  indication  that  some  foreign  body  is  present.  This  may 

be  a  loosened  tooth  or  a  sequestrum  (Fig.  153.)  Under  these  conditions  the 

drainage  opening  should  be  enlarged  and  the  foreign  body  removed  without 

injuring  the  newly  formed  bone. 
If  the  resulting  scar  in  these  cases  is  very  disfiguring,  owing  to  the  fact 

Fig.  154.  -Illustrating  a  gun-shot  wound  of  the  mandible.  The  bullet  passed  through 
the  upper  lip,  was  directed  backward  and  fractured  all  the  teeth  from  the  central  incisor 
to  the  third  molar.  The  roots  of  the  teeth  remained  in  the  alveoli.  The  bone  was  not 
fractured.  The  bullet  lodged  on  the  lingual  surface  and  close  to  the  angle  of  the  mandible. 
{From  photograph  loaned  by  Dr.  Martha  Smith-,  Queensland,  Australia.) 

that  it  may  be  attached  to  the  bone,  it  may  be  removed  at  a  subsequent 

operation.  The  operation  should  not  be  performed  until  several  months 

after  healing  has  taken  place. 

Among  other  complications  which  may  be  present  are  excessive  hemor- 
rhage due  to  the  rupture  of  the  dental  artery.  The  hemorrhage  may  be 

controlled  usually  by  packing  the  wound  with  sterile  gauze.  Non-union, 

vicious  and  fibrous  union  are  rarely  encountered  in  fractures  of  the  man- 
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Fig.   155. — Comminuted  fracture  of  an  endentulous  mandible.     In  such  cases  the  Gunning 
splint  is  indicated.     {Dunning.) 

Fig.  156. — Fracture  at  each  cuspid  tooth  witli  fragment  pushed  forward.     [Schroder.) 
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dible.  If  union  does  not  take  place,  in  the  absence  of  infection  one  should  en- 
deavor to  ascertain  the  cause.  Syphilis,  carcinoma  and  sarcoma  come  in  for 

consideration. 

Fracture  of  the  Teeth. — It  is  not  the  province  of  this  book  to  deal  with 
diseases  of  the  teeth,  but  trauma  to  the  parts  adjacent  makes  it  necessary 

to  consider  injuries  of  the  teeth.  Fractures  of  the  teeth  frequently  accom- 
pany injuries  of  the  face  and  alveolar  processes  (Fig.  154).     When  a  tooth  is 

Fig.  157. — X-ray    of    fractured    mandible    at    the    symphysis.     {Dunning.) 

fractured,  its  retention  is  dependent  upon  the  extent  of  injury.  If  the  blow 
is  directed  in  such  a  way  that  a  tooth  or  teeth  have  been  so  fractured  as  to 

split  them  vertically  or  obliquely  deep  into  the  tooth  socket,  as  a  rule  extrac- 
tion is  necessary.  If  the  tooth  is  broken  transversely,  the  root  being  left 

in  with  little  or  no  injury,  it  may  be  treated  oftentimes  and  serve  to  support 
a  crown. 

Fractures    of    teeth    have   resulted  from   forcible   closing   of   the   jaw. 
Falls  occur  in  childhood  which  often  result  in  breaking  the  teeth  and  alveolar 
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processes.  Biting  particularly  hard  substances  (oyster  shells,  nuts,  etc.)  may 
lead  to  fracture  of  the  teeth. 

Should  the  fracture  occur  without  exposure  of  the  pulp,  the  tooth  will 

become  extremely  sensitive.  To  relieve  this  acute  sensitiveness,  which  is 

marked  by  pain  when  any  irritant  comes  in  contact  with  it,  the  surface  may 

be  touched  with  twenty  per  cent,  silver  nitrate  solution.  The  pulp  almost 

always  dies,  either  immediately  from  the  shock,  or  later  from  irritation  to  the 
dentin. 

Split  teeth  sometimes  are  banded,  being  thus  retained  for  a  long  time. 

Fig.   158. — Fracture  of  the  mandible  at  the  symphysis  showing  the  teeth  wired  together. 

However,  as  a  rule,  a  tooth  split  above  the  alveolar  border  is  of  little  value. 

Teeth  that  are  loosened  by  trauma  should  have  a  retaining  appliance  fixed 

to  them  to  hold  them  firm  and  quiet  until  repair  of  the  tissues  takes  place. 

Whenever  it  becomes  necessary  to  remove  a  tooth  that  has  been  badly  broken 

within  the  alveolus,  a  suitable  tooth  may  be  transplanted  to  take  its  place. 

Should  the  pulp  of  a  tooth  lose  its  vitality  as  a  result  of  shock  or  exposure, 

the  pulp  cavity  should  be  opened  and  its  contents  thoroughly  removed.  The 
root  should  then  receive  the  usual  treatment. 
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Fig.  159. — Fracture  of  the  mandible  at  the  seat  of  an  impacted  bicuspid  tooth  which 
weakened  the  bone.     {Dunning.) 
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Fig.   i6o. — Fracture  of  mandible  with  Schroder  appliance  in  place,  with  rubber  bands  for 
tension.     {Schroder.) 

Fig.  i6i. — Comminuted  fracture  from  gun-shot  wound.     {Schroder.) 
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Fig.   162. — Unreduced  fracture  of  th'^  mandible  between  the  second  bicuspid  and  first  molar 
with  characteristic  displacement  of  the  fragments.     {Dunning.) 

Fig.  163. — Fracture  of  the  mandible  treated  by  wiring  the  fragments. 
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Fig.  164. — Fracture  ul  Uie  mandible  with  cliaracteristic  displacement  of  the  fragments. 
This  illustrates  a  fracture  between  the  first  and  second  molars.  The  band  splint  is  indi- 

cated. With  the  splint  adjusted  and  the  fragments  properly  placed,  the  traction  of  the 
muscles  draws  the  long  fragment  backward  and  holds  it  in  correct  relation  to  the  short  one. 
Figs.  150  and  151  show  the  method  of  correcting  the  fracture  by  wiring.  {Skiagraph  by 
Hollis  E.  Potter.) 
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Fig.  165. — This  figure  illustrates  the  value  of  the  band  splint  in  an  appropriate  case. 
The  upper  and  lower  teeth  are  in  proper  occlusion  and  the  bands  will  firrtdy  hold  them  in 
place.  If  the  teeth  are  not  firm  in  their  sockets,  the  upper  may  be  wired  to  the  lower  teeth. 
This  will  prevent  the  fragments  from  separating. 

Fig.  166. — Fracture  oi  the  mandible  posterior  to  the  second  molar  tooths  with  infection. 
(Dunning.) 

27 
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Fig.  167. — A  skiagraph  showing  swage  splint  in  place.     There  is  a  large  amount  of  bone 
missing  in  this  case. 
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Fig.  168. — Fracture  of  the  mandible  treated  by  wiring  the  bone  from  the  inside 
of  the  mouth. 



CHAPTER  XXII 

DISLOCATION  OF  THE  MANDIBLE 

Forms  and  Statistics. — Dislocation  of  the  mandible  may  be  unilateral 
or  bilateral.  Studying  the  structure  of  the  temporo-mandibular  articulation 
in  the  living  subject,  it  will  be  found  that  the  mandible  may  be  carried 
forward,  but  not  backward  since  it  rests  against  the  distal  surface  of  the 
glenoid  fossa,  which  is  unyielding  except  that  the  cartilaginous  cushion  will 
permit  of  very  minute  compression.  In  the  dried  skull  there  is  scarcely  any 
movement  of  the  mandible  backwards  as  this  is  prevented  by  the  tympanic 
portion  of  the  temporal  bone.  This  explains  why  dislocation  backward, 
outward  and  upward  is  seldom  seen.  The  typical  dislocation  forward  is 
usually  bilateral  and  is  more  common  among  women  from  twenty  to  thirty 
years  of  age.  It  is  rare  in  children  and  aged  people,  yet  Pughe  saw  it  in  a 

two-year-old  child  following  a  fall  on  the  chin;  Tartar  a,  in  a  fifteen-month- 
old  baby  as  the  result  of  muscular  action  (in  convulsions);  Cooper  in  an 

eleven-year-old  boy  who,  while  playing,  had  an  apple  forced  into  his  mouth. 
In  old  age,  Nelaton  saw  one  case;  he  also  performed  necropsy  on  a  sixty- 
eight-year-old  woman  who  had  suffered  repeated  dislocations  of  the  mandible. 

Etiology  of  Dislocation  Forward. — First. — Active  muscular  contraction 
during  forced  opening  of  the  mouth,  such  as  in  yawning,  epileptic  cramps, 
vomiting,  crying  and  grimacing  (as  in  a  case  reported  by  Hamilton),  tooth 
extraction,  laryngoscopical  examination  and  opening  the  mouth  widely  while 
filling  teeth  may  cause  forward  dislocation. 

Second. — Passive  force,  as  a  kick  of  a  horse,  blow  of  the  fist  against  a 
closed  mouth,  etc.,  may  cause  unilateral  dislocation. 

Sjnnptoms.-^In  bilateral  dislocation  the  mouth  remains  open.  The 
patient  is  unable  to  close  it,  but  can  open  it  wider.  Deglutition  is  difficult; 
the  saliva  flows  profusely  as  in  mercurial  salivation.  Distinct  prominence 
is  observed  in  front  of  the  external  ear.  The  region  of  the  masseters  is 

swollen  and  there  is'  a  feeling  of  resistance  on  account  of  stretching. 
In  unilateral  dislocation  the  mouth  is  only  partly  open.  The  chin  is  di- 

rected somewhat  out  of  the  median  line  toward  the  unaffected  side.  In- 
spection of  the  dislocated  side  will  disclose  a  prominence  anterior  to  the 

tragus  of  the  ear.  This  prominence  is  the  head  of  the  condyle  which  has 
moved  out  of  the  glenoid  fossa  anterior  to  the  eniinentia  articularis  (Fig.  169). 
If  the  finger  is  carried  backward,  it  wOl  find  a  depression  left  by  the 

passage  of  the  condyle  out  of  the  fossa.  As  in  complete  dislocation  the  re- 
gion of  the  masseter  on  the  affected  side  exhibits  swelling. 

420 
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Reduction. — Where  dislocation  occurs  as  the  result  of  sudden  fright 
or  in  the  act  of  yawning,  the  patient  may  reduce  it  himself.  The 

evident  movement  of  the  head  of  the  condyle  from  the  glenoia  fossa 

forward  from  the  eminentia  articularis  often  suggests  correction,  even  to  the 

inexperienced;  the  condyle  is  to  be  first  carried  downward,  then  backward 

and  upward  into  its  proper  place. 

In  bilateral  dislocations  the  mouth  has  been  widely  opened  and  the  heads 

fiG.  169. — Unilateral  dislocation  of  the  mandible.  The  head  of  the  condyle  has  moved 
downward  and  forward  over  the  eminentia  articularis  and  there  remains.  The  symphysis 
is  deflected  to  the  opposite  side.  The  teeth  protrude  and  are  out  of  proper  alignment. 

Thej'aws  are  widely  separated. 

of  the  condyles  carried  out  of  the  fossae  and  lodged  anterior  to  the  articular 

eminence  (Figs.  171  and  172).  This  produces  a  distinct  swelling  in  front  of  the 

external  ear  on  each  side.  There  is  possible  occlusion  only  of  the  molar 

teeth,  the  anterior  lower  teeth  being  widely  separated  from  the  upper. 

Bilateral  dislocation  is  usually  the  cause  of  great  anxiety  on  the  part  of 

the  patient.  It  is  called  'lock-jaw  with  the  mouth  wide  open.'  We  know 
that  it  is  not  lock-jaw,  though  it  may  seem  to  be  to  the  non-professional 
observer.     In  cases  of  double  dislocation,  it  is  often  advisable  to  employ 
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means  which  will  first  reduce  one  side  and  then  the  other.  In  many  such 

cases,  however,  especially  where  the  dislocation  has  previously  occurred, 
the  bone  may  be  restored  to  place  on  both  sides  simultaneously. 

An  efficient  means  for  carrying  the  head  of  the  condyle  downward  and 

backward  to  find  lodgment  in  its  normal  position  consists  in  placing  blocks 

of  wood  between  the  teeth  on  each  side,  followed  by  upward  pressure  on 

the  symphysis;   the  blocks  acting  as  a  fulcrum  will  enable  the  surgeon  to 

Fig.  170. — In  bilateral  dislocation  the  heads  of  the  condyles  pass  out  of  the  glenoid 
fossae  over  the  eminentia  articularis.  The  jaws  are  widely  separated  in  front  and  the  man- 

dible is  not  deflected  to  either  side. 

force  the  head  of  the  condyle  downward  and  backward.  It  will  then  find 

its  normal  position.  It  is  dangerous  to  place  the  fingers  or  thumbs 

between  the  teeth  (which  has  been  advised  and  practiced),  as  the  patient 

may  bite  them  severely.  As  has  been  observed  by  Broca,  the  stretched 

ligaments  are  partly  relieved  by  telling  the  patient  to  open  his  mouth  wider 

just  before  reposition  of  the  bone. 

The  lever  method  of  reposition  above  described  was  introduced  in  the 

13th  Century  by  Guiglemo  de  Salicete  and  recommended  by  Ambrosius  Pare. 
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Ashley  Cooper  recommends  corks  instead  of  wood.  Nelaton  recommends 
pressure  with  the  thumb  on  the  coronoid  process  backward  and  downward, 
because  he  believes  that  it  is  the  main  obstacle  against  reposition.  His 

theory  has  not  been  accepted  though  Malgaigne  found  the  method  useful  in 
many  instances. 

Stimson  reports  a  dislocation  after  yawning  in  which  reduction  was  im- 
possible without  operative  interference.  Arthrotomy  showed  the  severed 

miniscus  in  the  joint.  After  its  removal  the  dislocation  was  reduced.  As  a 

prophylactic  measure,  bandaging  and  rest  for  one  or  two  weeks  after  reposi- 
tion is  necessarv. 

Fig.  171. — Lateral  view  of  a  bilateral  dislocation. 

Old  Dislocations. — In  dislocations  of  long  standing,  the  head  of  the  con- 
dyle will  gradually  become  adjusted  to  its  new  position,  but  the  displacement 

seriously  interferes  with  the  act  of  mastication.  In  such  unreduced  disloca- 
tions, the  movement  of  the  mandible  is  limited  and  osseous  ankylosis  may 

follow.  Sticker  described  a  skull  with  marked  asymmetry  due  to  unilateral 
dislocation  of  long  standing. 

Even  in  old  cases,  reduction  of  dislocation  of  the  mandible  without  opera- 
tion is  possible.  Dislocations  have  been  reduced  by  May  after  twenty-three 

days;  A.  Cooper  and  Stromeyer  after  forty- two  days;  Hutchinson,  sLxty  days; 
Demarguay,  eighty-seven  days;  Donovan,  ninety-eight  days;  MOton,  one 
hundred  and  fourteen  days;  Pollock,  one  hundred  and  twenty  days;  Nichor 

and  Gosselin,  one  hundred  and  thirty  days;  Golding,  one  hundred  and  thirty- 
six  days. 

In  the  reduction  of  recent  dislocations  of  the  mandible,  it  is  seldom 
necessary  to  make  use  of  an  anesthetic.  In  old  cases,  an  anesthetic  should  be 
employed. 

Necrosis  or  malocclusion  and  other  conditions  may  be  a  sequel  of  disloca- 
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tion  of  the  mandible.  Operations  may  be  necessary  to  secure  normal  articu- 
lation.    Several  methods  have  been  employed,  as  follows: 

First,  McGraw's.  His  principle  is  that  the  force  necessary  to  replace 
the  mandible  should  be  applied  to  other  than  the  alveolar  portion  of  the  bone. 

Incisions  are  made-  under  the  zygoma,  the  masseter  fibers  are  divided,  the 
bone  exposed,  a  blunt  hook  attached  over  the  semilunaris  of  the  mandible 
and  traction  exerted.  By  this  method,  McGraw  has  corrected  a  bilateral 

dislocation  of  four  months'  standing. 
Second,  Sauburn,  in  1892,  severed  in  one  case  one,  and  in  another  both 

masseter  muscles.     Ktamer,  in  1901,  after  a  horizontal  incision  along  the 

Fig.  172. — External  bandage  of  skull  cap  and  chin  piece  iixed  with  elastic  bands  to 
prevent  the  recurrence  of  mandibular  dislocation.     {Schroder.) 

lower  margin  of  the  zygoma,  partially  severed  the  masseter  from  the  zygoma, 
cut  the  external  pterygoid  muscle  and  the  highly  stretched  fibers  of  the  fascia. 
Smater,  in  1904,  made  a  semilunar  incision  at  the  mandibular  angle  and 
severed  the  masseter  and  internal  pterygoid  muscles  with  satisfactory  results. 

All  these  accord  with  the  theory  that  contracted  muscles  and  stretched  liga- 
ments prevent  restoration  of  the  joint. 

Third,  resection  of  the  condyles,  by  Mazzoni  in  a  case  of  only  eight  days' 
standing  and  Tasburn  in  an  older  case,  was  made  with  satisfactory  results. 

•  Habitual  Dislocation  of  the  Mandible. — This  is  always  attended  by 
stretching  of  the  capsular  ligaments.     Their  tonicity  may  not  be  restored  for 
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some  time,  consequently,  there  is  danger  of  recurrence  of  the  dislocation. 
In  connection  with  certain  systemic  disturbances,  like  epilepsy,  dislocation 
may  recur  at  frequent  intervals.  In  the  case  of  recurring  dislocations,  little 
difficulty  is  experienced  in  reducing  them.  So  expert  do  patients  become, 
who  have  been  subject  to  these  recurrences,  that  they  learn  what  manipulation 

to  employ  for  themselves.  Such  require  no  professional  assistance  for  reduc- 
tion. A  small  cap,  chin  piece  and  strong,  elastic  band  may  be  employed  to  give 

the  capsular  ligaments  and  surrounding  parts  time  to  recuperate  (Fig.  172). 

Genzemer  has  made  use  of  iodin  as  an  injection  with  a  ̂ 'iew  to  contracting 
the  tissues  and  giving  them  more  tonicity.  He  uses  .5  to  .75  ccm.  of  the 
tincture  every  three  to  four  days.  The  injection  is  made  at  the  location  of 
the  joint  and  beneath  the  lower  margin  of  the  zygoma.  A  case  is  reported  in 

which  dislocation  occurred  almost  daily  for  a  year  in  a  seventeen-year-old 
girl.     It  was  prevented  by  this  treatment  for  the  three  months  during  which 

Fig.  173. — Appliance  to  prevent  luxation.     {Schroder.) 

she  was  under  observation.  There  was  pain  and  anesthesia  of  the  parts 
following  this  treatment.  The  danger  of  these  injections  and  the  pain,  in  my 
opinion,  preclude  their  use. 

During  the  author's  visit  to  Berlin  in  the  summer  of  1913,  Professor  Dr. 
Schroder  of  the  University  of  Berlin,  School  of  Dentistry,  kindly  exhibited  a 
most  interesting  collection  of  prosthetic  devices  of  his  own  invention.  He 
recommended  a  simple  device  for  preventing  the  mandible  from  being 
displaced  in  cases  where  there  is  a  tendency  toward  chronic  luxation. 
Bands  are  placed  upon  the  teeth,  a  bar  adjusted  to  them  and  a  plate  fixed 
to  the  end  of  the  bar,  so  constructed  that  it  will  exert  pressure  upon  the 
anterior  border  of  the   ramus   of    the  bone   and  make  luxation  impossible 
(fig.  173)- 

Partial  Dislocation  of  the  Mandible  Forward  (Figs.  174  and  175).— Sir 
Ashley  Cooper  (1842)  described  this  condition  as  occurring  chiefly  in  thin 
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young  women.  To  such  patients  he  recommends  treatment  of  the  anemic 

conditions  by  tonics,  etc. 

Hamilton,  in  his  work  on  fractures  and  dislocations,  relates  having 
suffered  himself  from  this  habit  while  a  student.  The  mandibular  disloca- 

tion occurred  at  breakfast  time.  Usually  the  lateral  movement  of  the 

mandible  brought  the  condyle  into  position,  though  at  times  he  was  com- 
pelled to  press  it  back  by  applying  manual  force  to  the  chin.  In  later  years 

the  weakness  of  the  joint  disappeared  without  treatment. 

Perthes  reports  four  similar  cases.  Whether  the  dislocation  occurs  be- 
tween the  mandibular  head  and  the  meniscus,  or  between  the  latter  and  the 

Fig.  174.  Fig.  175. 

Fig.  174. — Left-sided  dislocation  of  the  mandible.  The  picture  clearly  shows  the  abnor- 
mal position  of  the  ramus.  The  depression  anterior  to  the  tragus  of  the  ear  shows  that  the 

head  of  the  condyle  has  passed  out  of  the  glenoid  fossa  and  is  anterior  to  the  articular 
eminence.     (Schroder.) 

Fig.   175. — Luxation.     (Schroder.) 

eminentia  articularis,  has  not  been  determined  by  anatomical  proofs.  Two 

cases  with  similar  symptoms  were  operated  upon  by  Annandale,  who  found 

dislocation  of  the  meniscus  not  unlike  its  dislocation  in  the  knee-joint. 

DISLOCATION  BACKWARD 

Such  dislocations  are  rare,  but  they  are  mentioned  by  Guy  de  Chaliac 

(born  1800),  Ambrosius  Pare  (born  1517),  and  other  celebrated  surgeons, 

although  such  dislocations  were  not  regarded  as  possible  at  that  time. 

At  the  Surgical  Congress  in  1888,  Thiem  reported  five  cases.  In  addition, 

there  are  three  cases  by  Vogel  (1759),  and  one  each  by  Steiner  and  Bischof  on 

record;  a  total  number  of  ten  cases — eight  women  and  two  men.  One  of 

Thiem's  cases  suffered  the  dislocation  three  times.     The  mandibular  head  is 



DISLOCATION   OF    THE   MANDIBLE  427 

found  beneath  the  tympanic  part  of  the  temporal  bone,  directly  under  the 
auditory  canal. 

S5Tnptoms. — Sudden  closing  of  the  mouth  is  the  first  indication.  The 
jaws  can  be  separated  but  little  or  not  at  all.  Thiem  suspects  that  quite 
a  number  of  cases  may  have  been  treated  for  trismus,  pseudotrismus  or 
ankylosis  when  they  were  only  unrecognized  cases  of  backward  dislocation. 

Retraction  of  the  mandible,  as  compared  with  the  maxillae,  is  a  notable 
sign.  The  dislocated  condyle  may  be  felt  under  the  ear  or  in  front  of  the 
auricle  as  a  flat  prominence. 

Reduction  is  accomplished  by  forceful  opening  of  the  mouth  when  the 
condyloid  process  must  glide  forward  over  the  tympanic  tubercle  into  its 
normal  position.     (Thiem.) 

Vogel  places  himself  at  the  patient's  back  and,  with  thumb  on  the  dis- 
located condyle,  presses  downward  and  forward. 

DISLOCATION  OUTWARD  OF  MANDIBULAR  HEAD 

Such  dislocation  can  occur  only  with  fracture  of  the  bone.  Four  such 
cases  are  on  record  in  the  literature.  (Baltusewitsch,  Gunning,  Crocker  King 
and  Robert,  quoted  by  Malgaigne.) 

CENTRAL  DISLOCATION 

The  possibility  that  the  mandibular  head  may  pass  through  the  fractured 
socket  into  the  external  ear  was  illustrated  by  a  case  reported  to  the  French 
Surgical  Society.  That  it  may  penetrate  into  the  cranial  cavity  is  illustrated 

by  a  specimen  in  the  Museum  of  St.  George's  Hospital.  A  spontaneous 
central  dislocation,  made  possible  by  a  diseased  socket  due  to  osteomyelitis, 
was  reported  by  Lannelongue. 

CONGENITAL  DISLOCATION 

So  far,  no  authentic  clinical  case  has  been  reported  of  such  an  occurrence. 
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DISEASES  OF  THE  MOUTH 

Syphilis. — Primary  syphilitic  affections  of  the  oral  cavity  are,  strictly 

speaking,  outside  the  oral  surgeon's  province,  but  he  may  be  consulted  later 
when  the  bones  and  soft  parts  become  involved  in  the  tertiary  stage  of  the 
disease.  Syphilitic  osteitis  and  periosteitis  are  more  common  in  the  maxillae 
than  in  the  mandible.  They  appear  either  circumscribed  or  diffuse.  The 
hard  palate  is  the  most  prevalent  location  of  circumscribed  gummata  in  the 
oral  cavity.  Sometimes  it  is  the  only  portion  of  the  body  manifesting  this 
tertiary  sign  of  syphilis,  but  gummata  in  other  regions,  like  the  nose,  are 
commonly  present.  Often  the  gummata  in  the  nasal  region  may  be  primary 
and  the  involvement  of  the  hard  palate  secondary. 

Starting  Point. — The  exact  starting  point  for  this  class  of  swellings  is 
either  the  periosteum  or  submucosa.  The  bone  itself  is  involved  soon  in 
either  case,  especially  when  located  in  the  hard  palate.  The  little  mass  or 

tumor,  known  as  gummata,  gives  rise  to  little  or  no  pain  during  its  develop- 
ment. It  is  not  movable  and  its  center  soon  undergoes  softening,  thus  re- 

sembling a  periosteitic  abscess  or  root  cyst,  especially  if  located  near  infected 

teeth.  If  recognized  early  and  the  anti-syphilitic  treatment  administered, 
the  gummata  may  disappear  without  leaving  a  trace.  If  they  remain  un- 

recognized or  the  systemic  treatment  is  not  carried  on  properly,  the  gum- 
mata break  down  in  the  course  of  a  few  weeks.  The  result  is  an  ulceration 

presenting  a  sharp,  deeply-outlined  and  somewhat  irregular  margin  with  the 
gray  or  greenish  yellow  bone  forming  its  base. 

Perforations. — Soon  the  bone  itself  loses  its  vitality,  particles  from  it 
become  detached  and  perforate  the  membranes  between  the  oral  and  the 
nasal  cavities,  with  the  characteristic  impediment  of  speech  as  a  sequence  (see 
page  728).  The  seat  of  the  perforation  is  more  often  near  the  median  line 
of  the  palate  than  toward  one  side.  Perforation  may  take  place  from  the 
nasal  into  the  oral  cavity  if  the  primary  gummata  are  located  in  the  former. 
Rarely  the  gummata  develop  on  the  outer  or  on  the  orbital  margin  of.  the 
maxillse.  In  the  mandible,  Chaband  remarked  that  the  mandibular  angle 
is  the  most  frequent  location  of  these  syphilitic  signs. 

Syphilitic  Osteitis. — Diffuse  gummatous  osteitis  is  the  condition  in  which 
a  number  of  gummata  aggregate  and  break  down  together.  The  process  is 

much  more  extensive  and,  consequently,  more  serious  than  where  the  gum- 
mata break  down  singly.  Syphilitic  osteitis  may  cause  extensive  destruc- 

tion of  the  maxillae,  including  the  orbital  plate  (Figs.  176  to  178).  Such 

cases  have    been   reported  by  Siefert   and  Koch.     Richet  has  seen  perfo- 
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ration  of  the  outer  wall  of  the  maxillary  sinus  caused  by  a  diffuse  gummatous 

osteitis.  In  the  mandible,  too,  the  osseous  disintegration  may  be  very  ex- 
tensive, according  to  the  cases  observed  by  Downs,  Nessel  and  Chaband. 

In  one  of  two  such  cases  observed  by  Nessel,  the  disintegration  was  so  ex- 
tensive that  all  the  teeth  were  finally  loosened  and  the  alveolar  processes 

destroyed  in  the  course  of  a  few  months.  In  some  cases  of  syphilitic 
osteitis,  the  process,  instead  of  terminating  in  necrosis,  may  lead  to  diffuse 
hyperostosis  or  to  the  formation  of  exostoses.  Fournier  has  given  us  a 
classical  description  of  such  termination  of  tertiary  syphili  s  of  the  nose. 
The  new  growth  may  press  upon  the  trunk  of  some  nerve  and  cause  the  usual 

Fig.  176.  Fig.  177. 

Photographs  showing  extensive  destruction  due  to  syphilis. 

neuralgic  pains.  Tertiary  syphilis  of  bone  is  a  recognized  factor  in  the 
etiology  of  trigeminal  neuralgia.  Zambaca  has  observed  complete  anesthe- 

sia of  the  mental  nerve  region  as  the  result  of  syphilitic  hyperostosis. 

Anti-syphilitic  treatment  often  relieves  the  sensory  paralysis  in  such  cases. 
Late  Hereditary  Syphilis. — ^Late  hereditary  syphilis  may  also  manifest 

itself  in  form  of  hyperostoses,  particularly  in  the  mandible.  The  condition 
in  such  cases  is  usually  bilateral  and  quite  symmetrical,  like  similar  affections 
of  the  tibia.  A  spontaneous  fracture  of  the  ascending  ramus  of  the  mandible 
has  been  recorded  by  Lannelongue  in  one  of  these  cases. 

Treatment. — The  diagnosis  and  treatment  of  this  condition  varies  little 
from  that  recommended  in  the  chapter  on   General  Syphilis.     However,    if 
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Fig.   1 78.^ — Sequestrium  removed  from  a  man 
who  had  syphilis  of  the  maxillae.     (McCurdy.) 

any  necrotic  bone  remains,  causing  a  chronic  pyogenic  infection,  it  should  be 
removed.  If  the  continuity  of  the  mucous  membrane  covering  the  hard 
palate  has  not  been  destroyed,  the  greatest  care  must  be  exercised  to  preserve 
its  integrity.  If  the  bone  has  become  necrotic,  the  surgeon  must  keep  in 
mind  the  great  misfortune  the  patient  would  sustain  by  opening  the  mem- 

branes of  the  hard  palate  to  gain  access  to  the  sequestrum.  To  avoid  opening 
through  the  membranes  of  the  hard  palate,  the  sequestrum  should  be  removed 

through  the  nose.  By  illuminating 

the  nasal  cavity  with  a  small  incan- 
descent light,  the  nasal  surface  of  the 

bone  will  be  found  denuded  and  the 
membranes  about  the  surface  of  the 

sequestrum  suppurating.  If  the  se- 
questrum is  large,  it  may  be  divided 

and  taken  away  piece-meal.  By 
operating  in  this  way,  the  lingual 
surface  of  the  palate  will  not  be 
broken.  It  must  have  been  the  ex- 

perience of  every  surgeon  that  syphi- 

litic openings  in  the  hard  palate  can- 
not always  be  closed  by  surgical  operations.  For  the  method  of  dealing 

with  sequestra  in  other  bones  of  the  face,  see  Necrosis. 

SYPHILIS  OF  THE  NOSE 

Early  Stages. — While  syphilis  of  the  nose  and  pharynx  is  not,  strictly 

speaking,  allied  to  the  oral  surgeon's  work,  yet  it  frequently  extends  to  the 
soft  and  hard  palates  and,  for  this  reason,  is  briefly  touched  upon  here. 

A  primary  lesion  is  rarely  formed  on  the  nose,  but  if  it  does  occur,  it  is 
located  not  deeper  than  the  vestibule.  The  secondary  symptoms  also  seldom 
appear  in  the  nose.  Some  cases  are  reported  in  which  mucous  patches  have 
been  seen  in  one  of  the  following  locations:  the  septum,  turbinate  bodies  and 

the  internal  aspects  of  the  alae.  A  catarrhal  condition  of  the  mucous  mem- 
branes is  often  associated  with  the  secondary  symptoms. 

Gummata  of  Nose. — Necrosis  of  the  nasal  bones  by  gumma  occurs  fre- 
quently. The  symptoms  usually  appear  from  two  to  six  years  after  the  initial 

lesion.  Cases  are  on  record  in  which  necrosis  took  place  as  early  as  eight 
months  after  the  chancre.  The  lesion  begins  as  a  gumma,  which  progresses 
slowly,  finally  breaking  down  and  forming  an  ulcer.  The  floor  of  the  ulcer  is 

filled  with  suppurating  material.  Coincident  with  the  ulcer,  the  fetor  be- 
comes very  striking.  The  sloughing  nasal  tissue,  which  is  gradually  expelled, 

has  a  most  disagreeable  and  penetrating  odor.  In  the  sloughing  area  may  be 
seen  small  pieces  of  bone,  cartilage  or  mucous  membrane.  These  may  be 
loose  or  still  firm.  The  slough  may  be  dry  or  exceedingly  moist,  the  latter 
being  the  condition  usually  present.    Anosmia  soon  appears,  followed  shortly 
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by  necrosis  of  the  palate,  with  perforation.  Very  often  the  nose  may  sink, 

due  to  destruction  of  the  septum  which  releases  the  support  of  the  bridge. 

The  bony  portion  of  the  septum  is  nearly  always  destroyed  along  with  the 

nasal  bones  themselves,  while  the  cartilaginous  portion  may  be  destroyed 

in  part  or  in  whole  also.  If  the  palate  is  perforated,  the  voice  will  have  a 
nasal  twang. 

One  observer,  J.  N.  MacKenzie,  calls  attention  to  a  rather  uncommon 

form  of  syphilis  of  the  nose.  This  is  syphilitic  fibroid  degeneration  usually 

attacking  the  nasal  septum  and  the  turbinates.  The  turbinates  are  "very 
much  enlarged  and  present  the  appearance  of  dense,  hard,  whitish  yellow  or 

red  sessile  masses,  or  are  converted  into  distinctly  pedicled  growths,  which 

not  only  resemble,  but  are,  in  actual  fact,  true  fibroid  polypi  of  this  region. 

They  are  sometimes  attacked  by  ulceration  and,  in  this  way,  partially  de- 
stroyed, or  they  may  be  bound,  as  the  result  of  the  ulcerative  process,  to 

opposing  structures  by  dense  bands  of  cicatrical  tissue." 

In  inherited  syphilis,  the  catarrhal  condition,  'snufifles, '  of  the  nose  is 
quite  characteristic.  It  is  very  often  mistaken  for  simple  rhinitis,  from  which 

it  is  difficult  to  distinguish.  If  the  discharge  is  fetid  or  becomes  so,  one  must 

think  seriously  of  syphilis. 

Diagnosis. — -The  diagnosis  of  syphilitic  necrosis  in  the  nose  is  rarely 
difficult.  The  only  disease  to  be  differentiated  is  lupus  vulgaris,  and  this 

advances  less  rapidly  than  the  luetic  lesion.  Syphilis  of  the  nose  is  considered 

of  grave  significance.  If  the  necrosis  has  advanced  rapidly  before  treatment 

is  instituted,  the  resulting  deformity  may  be  permanent.  If  there  is  a 

marked  discharge  from  the  ethymoid  cells,  the  prognosis  is  very  grave. 

Treatment. — The  treatment  consists  in  giving  salvarsan,  mercury  and 
iodides.  When  any  necrosed  bone  appears,  it  should  be  removed  when  loose, 

if  it  lies  in  the  inferior  nasal  cavity,  but  if  it  is  located  in  the  superior  nasal 

cavity,  great  caution  must  be  used.  If  any  fungating  masses  appear  in  the 

nose,  they  must  be  cleaned  out.  The  whole  nasal  cavity  must  be  kept 

thoroughly  clean.  The  repair  of  the  fallen  bridge  is  considered  under  the 
head  of  Prosthesis. 

SYPHILIS  OF  THE  PHARYNX 

Early  Stages. — Any  portion  of  the  pharynx  may  be  affected.  Primary 
syphihs  may  be  found,  but  it  is  rare.  If  seen,  it  is  usually  located  on  the 

tonsil,  which  has  a  reddened  appearance  and  all  the  characteristics  of  a 

chancre  elsewhere.  The  whole  tonsil  or  a  portion  of  it  may  be  involved. 

The  submaxillary  glands  are  enlarged  and  tender,  but  rarely  suppurate. 

Pain  may  or  may  not  be  present. 

Among  the  secondary  lesions,  mucous  patches  and  erythema  are  the  more 

common  forms  seen.  In  all  cases  of  syphilis  we  expect  to  find  some  portion 

of  the  pharynx  affected.  The  patch  makes  its  appearance  about  the  fourth 

month,  or  later,  after  inoculation.     The  cutaneous  lesions  appear  at  the  same 
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time.  The  tonsil,  fauces,  or  posterior  wall  of  the  pharynx  are  the  usual  sites 
of  predilection.  The  tongue  (Fig.  104),  side  of  cheeks  or  lips  (Fig.  896),  gums 

and  uvula- may,  however,  be  affected.  Superficial  ulcers  occur  on  both  tonsils. 
They  are  white  or  gray  in  color,  symmetrical  and  kidney-shaped.  The  border 
is  not  well  marked.     They  are  not  painful. 

Gununata  of  the  Phar3aix. — The  soft  palate,  fauces,  tonsil  and  posterior 
pharyngeal  wall  may  be  affected  with  gummata.  This  lesion  is  usually  single 
and  is  a  red,  smooth  swelling  under  the  mucous  membrane.     There  is  little 

or  no  pain  and  no  notice  is  taken  of  the 
lesion  until  it  becomes  large  enough  to 

interfere  with  swallowing.  As  the  proc- 
ess goes  on,  it  may  develop  into  an  ulcer. 

The  centers  of  the  gummata  then  be- 
come soft  and  yellow.  When  the  uvula 

is  attacked,  the  destruction  resulting 

may  leave  only  a  stump.  The  soft  pal- 
ate may  be  perforated  (Fig.  179)  and  the 

hard  palate  attacked  or  even  perforated, 
causing  a  direct  connection  with  the 
nasal  cavity.  The  resulting  cicatricial 
formation  leads  to  marked  changes  in 
form  of  the  pharynx;  the  soft  palate 
may  be  bound  to  the  posterior  wall  and 

the  naso-pharynx  shut  off  (Fig.  92) ;  and 
the  uvula  may  become  adherent  to  the 

pillars.  The  syphilitic  scar  is  recog- 
nized by  the  radiating  lines.  If  the 

constriction  involves  the  lower  portion 

of  the  pharynx,  there  may  be  interfer- 
ence with  the  digestion  of  food. 

Inherited  Syphilis. — In  inherited  syphilis,  the  pharyngeal  signs  appear 
early  in  infancy  or  at  puberty.  Either  the  secondary  or  tertiary  form  is 
seen.  Catarrh,  erythema,  superficial  or  deep  ulceration  and  gumma  are  the 

forms  usually  present.  The  catarrh  extends  to  the  nasal  passages,  pro- 

ducing the  'snufHes.'  The  process  may  extend  to  the  nasal  cartilage  and 
bones,  causing  great  destruction  and  resulting  in  the  falling  of  the  nasal 
bridge  (Figs.  180  and  181). 

Diagnosis. — The  diagnosis  of  the  different  forms  of  syphilis  in  the  pharynx 
presents  some  diificulties.  Tonsillar  chancre  may  be  taken  for  tertiary 

ulceration,  tuberculosis  or  carcinoma.  The  chancre  is  superficial  in  charac- 
ter, causing  the  tonsil  to  become  very  hard,  and  the  cervical  glands  enlarge 

markedly,  forming  a  bubo.  It  is  followed  by  the  usual  secondary  lesions  in 

a  few  weeks.  Tuberculous  ulcers  have  a  mouse-nibbled  appearance,  are  more 
irregular,  multiple  and  covered  with  mucopus  which  is  copious   and  sticky. 

Fig.  179. — Syphilitic  ulceration  in- 
volving portions  of  the  palate  bones  and 

the  velum  palati.     {Marshall.) 
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The  cervical  glands  do  not  enlarge  so  rapidly.  The  constitutional  symptoms 
of  hectic  fever  and  rise  in  pulse,  with  concomitant  signs  of  tuberculosis  in  the 
lungs,  are  helpful  aids  in  the  differential  diagnosis.  The  mucopus  and  sputum 
should  be  examined  for  the  tubercle  bacillus.  In  carcinoma,  the  question 
becomes  very  difficult  and  very  frequently  the  appearance  of  the  secondary 
signs  are  the  only  points  which  settle  the  question.  Carcinoma  is  slower  in 
its  growth;  the  edges  of  the  ulcer  are  raised  above  the  surrounding  tissue  and 

are  not  so  congested  as  in  the  chancre.  The  patient's  age  has  to  be  considered, 
as  malignancy  is  rarely  seen  under  thirty-five  years.  Microscopical  examina- 

tion of  some  of-  the  tissue  wi)]  settle  the  question.  The  onset  of  the  chancre 
may  resemble  acute  tonsillitis  in  its  initial  stage,  but  the  appearance  of  the 
ulcer  will  clear  this.  In  all  the  above,  a  course  of  mercurial  treatment  should 
be  started  in  doubtful  cases,  or  the  Wasserman  test  made. 

Fig.  i8i. Fig.  i8o. 

Syphilitic  destruction  of  the  nose. 

Occasionally  diphtheria  has  been  diagnosed  when  the  patient  had  mucous 

patches.  The  absence  of  the  usual  constitutional  symptoms  in  diphtheria 
and  the  presence  of  the  secondary  rash  should  be  helpful  in  clearing  up  the 

diagnosis.  The  mucous  patch  may  be  mistaken  for  Vincent's  angina.  In 
this  disease  the  afifection  is  usually  localized  on  one  side.  The  necrosis  in- 

cident is  of  a  yellowish  white  color  and  opaque.  These  are  detachable  while 
the  mucous  patch  is  not.  The  presence  of  the  patch  on  the  lips  or  other  parts 
of  the  mouth  will  clear  it  up. 

A  gumma  affecting  the  tonsil  and  pharynx  is  frequently  confused  with 

quinsy.  If  the  patient  has  a  temperature  and  otherwise  feels  badly,  the  mis- 
take is  more  easily  made.  Gumma  affects  one  side  only,  is  not  tender  to 

pressure,  nor  painful  and  no  marked  inflammatory  signs  are  present.  Fi- 
broma of  the  pharynx  is  rare  and  should  the  question  of  differential  diag- 

nosis present,  a  course  of  mercury  and  iodid  would  clear  it  up.  Sarcoma 28 
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of  the  tonsil  is  not  as  rare  as  fibroma.  It  has  a  slower  growth  and  the  ulcer, 

if  present,  is  deeper.  Carcinoma  is  distinguishable  by  the  slow  growth, 

elevated  border  of  the  ulcer  and  the  fungating  base.  In  the  last  two,  a 

microscopic  examination  of  some  of  the  tissue  should  be  made. 

It  must  not  be  forgotten  that  syphilis  is  subject  to  great  variations 

in  the  symptoms.  In  the  pharynx  some  patients  with  a  gumma  will  complain 

of  pain.  A  gumma  may  appear  early  in  the  course  of  the  disease.  More- 
over, the  administration  of  mercury  will  aggravate  some.  One  must  think 

then  of  the  very  severe  forms  of  syphilis.  Even  the  appearance  and  location 

of  the  lesions  will  be  atypical.  Now  that  the  Wassermann  test  has  been  given 

us,  there  is  no  excuse  for  being  in  the  dark  regarding  a  given  case.  Examina- 
tion of  the  tissue  for  the  spirochete  pallida  should  be  made. 

Treatment. — The  remarks  made  under  the  head  of  General  Treatment 

apply  here.  If  the  mucous  patches  do  not  disappear  readily  with  the  use 

of  anti-syphilitic  remedies,  they  then  can  be  painted  with  two  per  cent,  solu- 
tion of  silver  nitrate  or  two  per  cent,  solution  of  chromic  acid.  An  antiseptic 

alkaline  gargle  should  be  prescribed  and  any  deep  ulcers  kept  clean.  Any 

stenosis  occurring  may  require  surgical  treatment.  The  scar  tissue  can  be 

divided,  followed  by  dilatation  of  the  pharynx.  The  patient  should  be 

watched  carefully  as  the  stenosis  easily  returns.  In  the  very  severe  form  of 

syphilis,  salvarsan  should  be  used  unless  contra-indicated,  and  even  then  it 
would  be  well  to  bring  the  case  under  small  doses. 

SYPHILIS  OF  THE  NASO-PHARYNX 

Primary  syphilis  of  the  naso-pharynx  results  from  the  introduction  of  a 
contaminated  catheter,  either  nasal  or  eustachian.  The  secondary  lesions 

which  are  formed  in  the  pharynx  may  extend  there  independently.  Gumma, 

ulceration  and  necrosis  due  to  lues  may  attack  the  naso-pharynx  primarily. 
Ulcers  on  the  upper  surface  of  the  soft  palate  may  lead  to  extensive  adhesions 

between  it  and  the  posterior  pharyngeal  wall  resulting  in  partial  or  nearly 

complete  occlusion  of  the  nasal  cavities.  The  treatment  is  the  same  as 

recommended  for  the  pharynx. 

TUBERCULOSIS  OF  THE  JAWS 

Etiology. — Tuberculosis  of  the  maxillse  and  mandible  may  develop  in  any 
one  of  the  following  ways: 

1.  By  spreading  from  the  mucous  membrane  of  the  oral  cavity. 

2.  By  infections  w^ithin  and  around  the  teeth,  extending  into  the  bone. 
3.  Maxillary  and  mandibular  tuberculosis  may  be  idiopathic,  i.e.,  not 

conditioned  by  a  descending  infection  from  the  surrounding  structures.  In 

this  case,  tuberculosis  is  generally  believed  to  be  hematogenous. 

Tuberculosis  of  the  oral  mucous  membrane  may  be  primary,  but  it  is 

more  often  secondary  to  pulmonary  tuberculosis.  It  involves  the  mucous 

membrane  of  the  maxillae  or  the  mandible  and  spreads  to  the  bone  of  the 
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alveolar  process  by  erosion  of  the  alveoli;  or  the  oral  cavity  lesions  may  be 
situated  on  the  mucous  membrane  of  the  cheek  first  and  the  tuberculous 

infection  spread  from  there  by  direct  contact  into  the  gingival  membrane  and 

underlying  periosteum  and  bone.  Thirty-seven  such  cases  were  gathered 
from  literature  by  Zandy  in  1896.  The  floor  of  the  mouth  and  the  tongue 

are  even  more  often  the  seats  of  tuberculous  ulcers,  furnishing  centers  of 

infection  for  the  jaw  bones.  Ulcerative  lesions  of  the  nose  and  the  palate 

also  have  been  known  to  spread  until  they  attacked  the  dental  structures. 

Pathology. — The  tuberculous  region  in  the  oral  cavity  presents  super- 
ficially an  ulceration  with  soft  bluish-red  margin  and  broad  base.  Surround- 

ing it  are  observed  the  small,  gray,  pearl-like  nodules  characteristic  of  tuber- 
culosis. In  the  course  of  time  these  little  nodules  break  down  and  their 

denuded  surface  is  added  to  the  area  of  the  original  ulcer.     Thus  the  ulcera- 

FlG. 1S2.-    Tuberculous    necrosis    of    the 
mandible.     (Beck.) 

Fig.  183. — Tuberculosis  of  the  right 
half  of  the  mandible.  This  was  treated  by- 
chiseling  away  the  bone  intra-orally. 

tion  spreads  while,  at  the  same  time,  the  tissues  are  attacked  in  their  depth. 

The  gradual  break-down  of  the  gingivae  finally  exposes  to  view  the  dental 
roots,  the  surrounding  bone  particles  are  partially  disintegrated  and  thrown 

out  of  the  wound  as  sequestra,  and  even  the  teeth  may  fall  out. 

S3miptoms. — This  very  unusual  condition  has  been  described  by  Starck, 

who  reports  three  cases  observed  in  Czerny's  Clinic.  The  chief  symptoms 
are  subacute  swelling  of  a  portion  of  the  mandible  and  edema  of  the 

neighboring  soft  structures.  There  is  tenderness  upon  pressure  and  the 

pain  may  be  so  severe  as  to  resemble  neuralgia  when  the  mandibular  nerve 

IS  compressed  by  the  inflammatory  exudate.  The  exudation  may  cause 

partial  ankylosis.  The  swelling,  hard  at  first,  gradually  softens  and,  in  the 

course  of  some  weeks  or  months,  the  abscess  breaks  spontaneously  through 
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the  skin  in  the  submaxillary  region,  in  front  and  below  the  auricle  or  deep 
down  on  the  neck  region  (Fig.  182).  Through  the  sinus  thus  formed,  necrotic 

material  and,  at  times,  a  particle  of  sequestered  bone  escape.  The  disin- 
tegration of  the  mandible,  as  the  result  of  this  condition,  may  be  extensive 

enough  to  involve  the  articulation.  Tachard  has  reported  a  case  of  sponta- 
neous fracture  of  the  mandible  due  to  tuberculosis.  The  inflammation  of 

the  surrounding  soft  parts  may  be  followed  by  an  enormous  tuberculous 

X-ray  of  case  shown  in  Fig.  183. 

development  of  the  bone  (Figs.  183  to  185).  When  the  ulcer  forms  there 
is  a  strong  fetor  to  the  breath.  The  neighboring  glands  are  diseased  usually 
and  the  tuberculous  infection  may  spread  to  other  bones.  Large  numbers 
of  tubercle  bacilli  may  be  found  in  the  pus.  Because  of  the  large  number 
of  pyogenic  bacteria  present  in  the  mouth,  secondary  infection  soon  takes  place, 

which  adds  to  the  patient's  misery. 
Diagnosis  and  Prognosis. — The  diagnosis  of  tuberculosis  of  the  mandible 

is  based  upon  the  same  general  principles  that  govern  making  a  diagnosis  of 
tuberculosis  in  other  bones,  joints,  etc.     It  is  the  experience  of  every  surgeon 
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that  jaw  tuberculosis  is  usually  associated  with  tuberculosis  of  the  glands. 
The  glands  in  this  disease  usually  are  enlarged  early  while  in  carcinoma  they 
are  involved  late.  Tuberculosis  should  be  differentiated  from  other  diseases, 

the  manifestations  of  which  simulate  one  another,  such  as  exostosis,  osteo- 
sarcoma, leontiasis  ossea,  carcinoma,  cyst,  syphilis,  etc. 

The  prognosis  depends  upon  the  presence  and  extent  of  the  tuberculous 
lesions  in  the  jaw  and  the  involvement  of  the  lungs.  If  the  latter  are  affected 
markedly,  recovery  is  doubtful. 

The  second  form  of  jaw  tuberculosis  is  not  very  frequent.     Starck  found 

Fig.   185. — Plaster  model  of  case  shown  in  Fig.  183. 

that,  during  a  course  of  twelve  years,  only  five  cases  had  been  observed  at  the 
Heidelberg  Clinic  presenting  a  tuberculous  osteitis  of  the  mandible  as  the 
result  of  dental  infection.  A  classical  case  of  this  type  has  been  reported  by 

Partsch.  The  patient  was  a  fourteen-year-old  girl,  who  first  complained 
of  toothache  due  to  a  carious  lower  first  molar.  The  infection  from  the 

carious  tooth  led  to  a  tuberculous  pericementitis,  with  an  involvement  of 

the  neighboring  bone,  and  a  tuberculous  adenitis  of  the  nearest  lymph- 
glands. 

Hematogenous  Form. — The  third  or  hematogenous  form  of  oral  tubercu- 
losis is  somewhat  more  common.  The  lesion  attacks  the  maxilla  more  often 

and  particularly  the  infra-orbital  region.  The  tuberculous  caries  leads  to 
the  formation  of  an  abscess  and  sequestrum.     A  sinus  is  gradually  built. 
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through  which  the  pus  escapes  and  occasionally  a  small  piece  of  sequestered 

bone  is  expelled.  Tuberculosis  of  the  frontal  or  palatine  process  of  the 

maxillae  in  children  is  often  mistaken,  according  to  Aveliis,  for  maxillary 

sinus  empyema.  As  a  matter  of  fact,  the  antrum  of  Highmore  develops 

long  after  the  teeth,  namely,  after  the  eruption  of  first  dentition  has  made 
room  for  it. 

All  cases  that  have  been  described  hitherto  as  empyema  of  the  antrum  of 

Fig.   186. — Tuberculosis  of  the  mandible  cured  by  radical  operation.     (Oakman). 

Highmore  in  children  therefore,  rightly  belong  to  tuberculosis.  The  symp- 

toms, thickening  of  the  bone,  sinus  under  the  eye,  sequestration  and  exoph- 
thalmos are  those  of  tuberculosis  of  this  region  and  not  due  to  empyema, 

as  was  taught.  The  symptoms  of  this  condition  do  not  vary  from  those 

mentioned  under  the  first  form.  When  the  antrum  of  Highmore  is  involved, 

the  symptoms  noted  are  those  associated  with  the  empyema  (page  484). 

Treatment  — Primary  tuberculosis  of  the  jaws  is  a  serious  condition  and 
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is  to  be  treated  locally  by  curettement  with  the  sharp  curette,  by  the  use 
of  the  chisel  or  cauterization  with  the  thermocautery.  Smaller  ulcerations 

may  be  destroyed  by  the  application  of  lactic  acid.  All  the  diseased  parts 
should  be  completely  curetted  down  to  and  a  little  way  beyond  the  healthy 

layers  (Fig.  185).  This  should  be  done  intra-orally.  The  stubbornnes  of 

these  cases  is  illustrated  by  Heydenreich's  patient,  a  girl  of  seven,  for  whom 
the  operation  had  to  be  repeated  five  times  in  the  course  of  three  years  before 

recovery  ensued.  Von  Stubenranch's  patient,  a  young  woman  of  twenty, 
yearly  underwent  one  or  two  operations  for  six  years  until  the  whole  man- 

dible was  removed.  In  its  stead,  three  centers  of  ossification  formed, 

which  were  united  by  strong  layers 
of  connective  tissue.  She  was  finally 
cured. 

In  secondary  tuberculosis,  the 
local  treatment  is  practically  the 
same  as  that  given  above,  only  its 
effects  are  palliative  rather  than 
curative.  If  the  pulmonary  lesions 
are  extensive  and  the  patient  much 
debilitated,  the  oral  tuberculosis  will 

show  a  persistent  tendency  to  spread 
and  the  patient  may  finally  succumb 
to  the  pulmonary  or  generalized 
miliary  tuberculosis. 

The  post-operative  treatment  con- 
sists in  packing  the  wound  for  forty- 

eight  hours  with  gauze,  after  which 
irrigations  are  used  until  the  process 
of  healing  is  complete.  Preservation 
of  the  periosteum  will,  by  the  action 
of  its  osteogenetic  powers,  develop 
new  bone.  Total  excision  is  not  indi- 

cated except  in  very  rare  instances. 

Tuberculosis  of  the  Mandibular  Joint. — This  is  a  rare  occurrence  (Fig. 
187).  Most  cases  of  mandibular  joint  tuberculosis  have  shown  a  conco- 

mitant tuberculosis  of  the  neighboring  bones,  particularly  of  the  mandible. 
Lannelongue  reports  a  case  in  which  the  mandibular  head  pierced  its  way 

into  the  cranial  structure  and  caused  a  cerebral  abscess.  The  anterior  por- 
tion of  the  temporal  bone  became  necrotic  and  a  portion  of  the  Gasserian 

ganglion,  as  well  as  the  facial  nerve,  underwent  destruction. 

Neurosis  of  the  Joint. — This  rare  condition,  usually  mistaken  for  some 
oral  disease,  has  been  described  by  Bruck,  who  reports  five  cases.  All  five 

patients  were  middl  e-aged  or  young  women.  The  disease  started  with  sudden 
pain  referred  by  the  patients  to  the  aural  region,  but  examination  of  the  ear 
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Fig.  187. — Sequestrum  removed  in  a 
case  of  tuberculosis  which  involved  the 
mandibular  joint  and  mandible.    {Dunning.) 
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revealed  nothing  abnormal.  There  was  tenderness  upon  pressure  in  the  region 
of  the  joint,  however,  and  the  pain  increased  with  movement  of  the  mandible. 
These  two  signs,  and  the  absence  of  any  inflammation,  led  Bruck  to  the 
diagnosis  of  articular  neuralgia.     The  pains  disappeared  in  a  few  weeks. 

ACTINOMYCOSIS  OF  THE  JAWS 

Etiology. — In  animals  the  disease  usually  attacks  the  mandible  first,  while 
in  man  the  swelling  is  due  to  a  primary  involvement  of  the  soft  structures 
about  the  jaws,  the  bones  often  remaining  intact  (see  page  40). 

In  most  cases  of  actinomycosis  of  the  mouth  and  the  cheeks,  the  first 

symptoms  complained  of  by  patients  are  toothache  and  a  swelling  in  the 
region  of  the  jaws.  At  first  the  disease  is  limited  to  one  of  the  bones,  usually 
the  mandible.  Even  where  the  actinomycotic  swelling  is  situated  some 
distance  away  from  the  soft  structures  of  the  jaw,  as  in  the  cheek  or  neck,  a 
connecting  band  may  be  seen  leading  from  it  to  some  diseased  tooth. 

These  facts  point  to  an  infection  through  the  gingivae  or  buccal  mucous 

membrane.  Naturally,  a  tooth  with  a  dead  or  dying  pulp  favors  the  possi- 
bility of  infection  in  its  neighborhood.  The  infection  has  been  known  to 

take  place  a  few  weeks  after  tooth  extraction.  In  such  cases  the  wound,  left 
after  extraction,  refuses  to  heal.  This  mode  of  infection  is  analogous  with 
the  infection  in  young  cattle,  which  takes  place  with  their  change  of  teeth, 
as  has  been  noted  by  Roger,  Bostrom,  Eber  and  others. 

Perthes  has  observed  a  case  of  actinomycosis  involving  the  parotid  region 

and  the  ascending  ramus  of  the  mandible  in  a  peasant,  twenty-eight  years  of 
age,  which  began  with  difi&cult  dentition  of  the  last  molar.  Similar  observa- 

tions have  been  made  by  Muller  and  Moosbrugger.  It  is  easily  conceived  how 
the  space  between  a  tooth  and  its  gingival  structures  could  lodge  an  infected 
splinter  of  hay  or  wood  carrying  the  ray  fungus,  and  how,  if  a  laceration  no 
matter  how  small  or  unimportant  be  present,  the  infection  may  take  place. 

J.  Israel  maintains  that  ray  fungus  may  be  carried  into  the  tissues  through 
pulp  canals  of  the  teeth.  There  are  cases  where  this  seems  to  be  so.  The 
presence  of  actinomyces  in  the  roots  of  pulpless  teeth  is  doubtful.  The 
investigations  of  Baracz  and  Izlai  on  this  point  gave  negative  results.  The 
few  cases  where  their  presence  in  the  pulp  chamber  was  actually  proven 
happened  to  be  cases  where  the  primary  infection  was  clearly  to  be  traced 
elsewhere,  particularly  to  the  mucous  membrane  of  the  mouth. 

Clinical  Forms  of  Actinomycosis  of  Jaw. — It  is  desirable  to  distinguish 
between  peripheral  and  central  actinomycotic  infection  of  the  jaws.  In 
peripheral  actinomycosis,  the  jaw  is  involved  secondarily.  The  primary 
infection  is  to  be  found  in  some  neighboring  soft  structure.  In  the  mandible, 
the  infection  is  usually  met  in  the  parotid  or  submaxillary  region.  Partial 

ankylosis  is  observed  early  in  such  cases.  Examination  reveals  a  character- 
istic hard  swelling.     When  probed,  the  swelling  is  found  to  contain  one  or 



ACTINOMYCOSIS    OF   THE    MOUTH  44I 

more  small  areas  of  softening.  These  little  abscesses  are  not  sharply  circum- 
scribed. Incision  and  probing  reveal  small  passages  leading  from  these 

abscesses  as  far  back  as  the  bone,  which  is  often  denuded  of  its  periosteum 
and  may  even  be  eroded.  Small  cavities  in  the  carious  bone  reveal  pieces 
of  sequestra. 

Mandibular  actinomycosis,  however,  is  relatively  uncommon.  Among 

forty-seven  cases  of  actinomycosis  of  the  mouth,  Schlange  found  the  mandi- 
ble involved  only  once.  Baracz,  in  his  fifty- two  cases  of  actinomycosis  of 

the  head  and  the  neck,  found  the  mandible  involved  seven  times,  v.  Bruns 

found,  among  forty-two  cases  in  his  clinic,  four  with  peripheral  and  one  with 
central  involvement  of  the  bone.  Fessler,  Guder-Fener,  Prutz,  Wedemeyer, 
Rochet  and  Ponet  have  described  hyperostosis  as  a  very  rare,  but  charac- 

teristic, change  of  the  mandible  due  to  actinomycotic  periosteitis.  The 
hyperostosis  consists  of  a  genuine  increase  in  the  bone  by  proliferation  of 

the  osseous  structures.  The  proliferation  was  so  extensive  in  one  case  (re- 
ported by  Fessler)  that  it  led  to  the  mistaken  diagnosis  of  sarcoma  and  to 

a  resection  of  the  bone.  In  these  cases  the  fungus  was  found  in  the  granu- 
lation tissue,  but  not  in  the  proliferated  bone  mass  itself. 

Caries  of  the  maxillae,  though  rare,  is  more  extensive  when  present. 
Quenet  collected  sixteen  such  cases.  In  one  of  these,  the  left  maxilla  and 

the  corresponding  hard  palate  were  completely  destroyed  so  that  the  con- 
dition resembled  syphilitic  necrosis. 

Central  Actinomycosis  of  Jaws. — This  may  manifest  itself  either  as' cen- 
tral caries  or  central  proliferation  of  bone.  Both  forms  have  been  observed, 

so  far  in  the  mandible  only.  In  actinomycosis  of  the  maxillae,  the  central 
origin  of  the  process  has  not  been  proven  satisfactorily.  Six  cases  of 
proliferative  central  actinomycosis  of  the  mandible  have  been  reported  by 

Ducor-Poncet,  Legrain,  Voronoff,  v.  Bruns  and  Katz-Gluck.  Central  ac- 
tinomycotic caries  has  been  described  by  Fevrier,  James  Israel  and  Murphy. 

The  extensive  swelling  of  the  mandible,  with  practically  no  involvement 
of  the  soft,  underlying  structure,  is  quite  characteristic  of  these  cases.  The 

large  tumor  contains  several  cyst-like  hollows,  separated  by  fibrous  bands 
and  filled  with  an  opalescent,  heavy  fluid.  These  may  be  only  one  large  cyst 
filled  with  actinomycotic  granulative  tissue.  The  bony  shell  of  the  tumor 
may  be  thinned  out  in  some  regions  and  thickened  in  others.  Spiculae  of 
bone  may  partly  divide  the  tumor,  the  divisions  being  completed  by  strong 
layers  of  fibrous  connective  tissue.  A  few  cases  present  sinuses  into  the 
mucous  surface;  in  others,  the  mucous  membrane  remains  intact  even  when 
the  process  is  extensive.  Spontaneous  fracture  of  the  mandible  has  occurred 
in  one  of  the  cases  reported.     In  none  has  the  skin  become  involved. 

Diagnosis. — The  diagnosis  of  actinomycosis  is  established  beyond  any 
doubt  by  the  discovery  of  the  typical  ray  fungus  (Fig.  12)  in  the  cyst  con- 

tents or  material  escaping  through  the  sinus.  Without  this  positive  sign, 
the  clinical  and  pathological  findings  would  lead  usually  to  the  diagnosis  of 
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cystoma.  The  swelling  develops  insidiously  and  usually  without  pain  or 
other  distressing  symptoms.  The  inflammatory  form  of  actinomycosis  of 
the  mandible  in  man  in  many  respects  resembles  this  disease  as  it  manifests 
itself  in  animals.  In  cattle  actinomycosis  usually  starts  in  the  periosteum 
or  dental  alveoli  and  was  diagnosed  as  sarcoma  until  the  discovery  of  the 
specific  cause.  Dr.  W.  T.  Belfield  was  the  first  in  Chicago  to  make  a 
correct  diagnosis  of  this  disease. 

Actinomycosis  of  the  jaws  must  be  differentiated  from  syphilis,  tubercu- 
losis and  the  ordinary  forms  of  suppurative  periosteitis  of  dental  origin.  In 

addition,  the  central  variety  of  actinomycosis  must  be  differentiated  from 
malignant  tumors  of  the  same  region.  There  are  a  few  clinical  differences 
between  these  various  conditions  affecting  the  jaw,  but  of  greatest  diagnostic 
value  is  the  finding  of  the  ray  fungus  in  the  pus  or  granulation  tissue.  These 
bodies,  when  present,  cannot  be  mistaken  for  anything  else.  Their  absence 
does  not  always  preclude  a  diagnosis,  except  after  repeated  examination. 

Prognosis. — In  general  it  may  be  said  that  the  prognosis  is  not  unfavor- 

able, at  least  so  far  as  the  patient's  life  is  concerned,  though  it  may  be  neces- 
sary at  times  to  repeat  the  operation,  perhaps  more  than  once  before  complete 

recovery  results.  Schlange,  investigating  forty  cases  treated  in  v.  Berg- 

mann's  clinic,  found  that  all  remained  permanently  cured  two  years  or  more 
after  the  operation.  A  series  of  thirty-eight  cases  similarly  investigated 

by  Heinzelmann  (v.  Brun's  clinic)  showed  one  failure. 
Dr.  J.  B.  Murphy  reports  three  cases  of  actinomycosis  of  mandible  in 

which  he  performed  one  or  more  operations.  Internal  medication  was  not 

used.  These  patients  all  recovered.  Dr.  G.  W.  Crile,  in  a  personal  com- 
munication, reports  two  cases,  one  in  a  girl  of  eighteen  with  actinomycosis  in 

neck  glands  and  the  other  a  man  of  forty.  Both  these  patients  had  a  num- 
ber of  superficial  operations  performed  and  were  given  potassium  iodid  in- 

ternally.    Both  fully  recovered. 
Actinomycosis  of  the  maxillae  must  be  reckoned  as  more  dangerous  on 

account  of  the  possibility  of  involving  the  spheno-maxillary  fossa,  the  spinal 
column  or  the  base  of  the  cranium,  with  consequent  serious  results.  Quenet 
gathered  sixteen  cases  of  actinomycosis  of  the  maxillae  and  found  nine  deaths, 
six  cures  and  one  stationary.  Two  of  seven  cases  of  mandible  actinomycosis 

succumbed,  according  to  Heinzelmann's  findings. 
Treatment.^The  treatment  of  this  condition  consists  in  opening  the 

abscesses  and  sinuses  and  the  removal  of  all  actinomycotic  granulations  with 
the  sharp  curette.  These  abscesses  form  beneath  the  periosteum  and  dissect 
it  away  from  the  bone.  It  is  essential,  therefore,  to  pass  the  knife  deeply 
into  the  tissues  and  widely  open  the  periosteum  to  give  exit  to  all  the  pus. 
Failure  to  do  this  will  not  give  the  patient  relief  nor  promote  a  return  of  the 
parts  to  health.  Afterward  the  margins  of  the  wound  may  be  cauterized 
to  make  sure  that  all  actinomycotic  material  has  been  destroyed.  Resection 
of  the  bone  has  been  practised,  but  is  probably  unnecessary  whenever  the 
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location  of  the  actinomycotic  swelling  permits  thorough  cleaning.     In  cases 
of  central  inflammatory  actinomycosis,  resection  is  required  occasionally. 

In  conjunction  with  the  surgical  and  local  treatment,  the  internal  admin- 
istration of  potassium  iodid  and  copper  sulphate  is  indicated.  The  investi- 

gations of  Jurikna  and  Prutz  led  them  to  believe  that  potassium  iodid  had 
no  specific  action  on  the  ray  fungus.  Clinical  experience  in  the  use  of  copper 
sulphate,  in  combination  with  potassium  iodid,  has  proven,  beyond  doubt, 
their  value  in  the  treatment  of  this  disease.  The  most  efficacious  method  of 

bringing  about  a  cure  is  to  remove  the  fungus  from  the  tissues,  irrigate  the 
parts,  beginning  with  1/2  per  cent,  solution  of  copper  sulphate  and  increasing 
it  gradually  to  2  per  cent.  Internal  medication  of  potassium  iodid,  15 
grains,  increasing  to  tolerance,  and  copper  sulphate,  1/8  of  a  grain,  three 
times  a  day  will  give  the  best  results  in  the  shortest  time.  The  copper 
sulphate  treatment  was  first  proposed  by  Dr.  A.  D.  Bevan.  The  surgeon 
must  be  cautious  to  avoid  copper  sulphate  poisoning  or  an  excessive  reaction 
from  its  use  in  irrigating. 

PHOSPHORUS  NECROSIS  OF  JAWS 

Etiology. — This  condition  was  described  for  the  first  time  by  Lorinser  in 

1845.  Perthes  suggests  the  name  'phosphorosteitis'  to  designate  the  osseous 
lesion  caused  by  systemic  poisoning  with  phosphorus.  The  disease  is  not  so 
prevalent  now  as  formerly,  owing  to  better  hygienic  conditions  in  the  match 

manufacturing  and  similar  industries  employing  phosphorus.  The  phos- 
phorus match  industry  was  established  about  1833.  The  first  case  of  phos- 
phorus necrosis  of  bone  was  observed  six  years  later  and  was  mistaken  for 

syphilis.  The  prevalence  of  necrosis  among  workers  employed  in  the  match 

manufacturing  industry  led  to  the  discovery  of  the  etiological  relations  be- 
tween phosphorus  and  this  condition,  and  Wegner  proved  the  relationship 

experimentally  in  1872. 

Sanitary  Requirements.^ — With  the  enforcement  of  sanitary  requirements, 
the  disease  is  diminishing,  but  has  not  disappeared  entirely  as  it  should.  In 
1893  Kocher,  in  an  official  report  to  the  Federal  authorities  of  Switzerland, 

mentioned  fifty-five  cases  of  phosphorus  necrosis,  all  due  to  the  match  indus- 
tries at  Frutigal  (Bern).  Between  1896  and  1902  there  were  observed  eighteen 

cases  of  phosphorus  necrosis  at  the  surgical  clinic  at  Jena.  In  1903  a  law  was 
passed  in  Germany  forbidding  the  use  of  either  yellow  or  white  phosphorus 
in  the  manufacture  of  matches,  as  being  much  more  dangerous  than  the  red 

phosphorus.  A  similar  law,  forbidding  the  fabrication,  exportation,  im- 
portation or  sale  of  matches  with  yellow  phosphorus,  has  been  passed  in 

Switzerland.  The  United  States  Government  has  recently  put  a  tax  on 

yellow  and  white  phosphorus,  which  makes  its  use  prohibitive  in  the  manu- 
facture of  matches. 

The  manufacture  of  Swedish  matches,  in  which  red  phosphorus  is  used, 
is  not  wholly  without  danger  to  the  health  of  the  workers,  as  is  thought  by 
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some,  chiefly  on  account  of  the  admixture  of  the  red  with  the  yellow  phos- 
phorus. There  are  three  factories  in  Europe  devoted  to  the  extraction  of 

phosphorus  from  bones  and,  in  spite  of  thorough  ventilation  and  the  enforce- 
ment of  various  hygienic  requirements,  necrosis  of  bones  among  the  workers 

is  met  occasionally.  Hirt  has  found  that  eleven  to  twelve  per  cent,  of  the 
workers  engaged  in  the  match  industries  finally  present  phosphorosteitis, 
while  Jost  places  it  at  five  per  cent,  and  Kocher  at  two  or  three  per  cent. 

The  mandible  is  more  often  affected  than  the  maxillae.  According  to  Hirt, 
the  frequency  bears  a  relationship  of  five  to  three;  according  to  Thiersch, 

nine  to  one.  Hackel's  cases  were  distributed  as  follows:  thirty-three  lower, 
twenty  upper  and  three  both. 

The  immersion  of  the  matchwood  into  the  phosphorus  mass  appears  to  be 
the  most  dangerous  task  in  the  industry,  but  even  girls  engaged  in  packing 
the  matches  may  become  affected  with  phosphorus  necrosis.  Pregnancy  and 
chronic  disease  increase  the  dangers  of  phosphorus  intoxication. 

Latency  of  the  Disease. — Most  investigators  give  five  years  as  the 
average  period  elapsing  before  the  first  symptoms  of  phosphorus  necrosis 
manifest  themselves  in  workers.  These  symptoms,  however,  may  show 
themselves  only  a  few  months  after  the  patient  engages  in  his  work  or  they 
may  not  appear  for  twelve,  fifteen  or  more  years.  One  worker  was  engaged 

in  the  match  industry  for  over  thirty-nine  years  before  he  developed  the 
disease.  All  writers  on  the  subject  have  commented  upon  the  latency  of  the 
disease.  It  may  manifest  itself  many  years  after  the  worker  has  quit  the 
unhealthy  industry  and  engaged  in  other  work,  but  the  average  period  of 
latency  is  three  to  four  years.  That  workers,  who  have  been  free  for  that 

length  of  time  after  quitting  work  in  the  match  factories,  cannot  be  pro- 
nounced out  of  all  danger  is  shown  by  many  instances  where  jaw  bone  necro- 

sis developed  years  later.  In  a  case  reported  by  Riedel,  it  developed  nineteen 
years  afterward. 

The  Teeth  in  Phosphorus  Poisoning. — Phosphorus  necrosis  often  begins 
in  the  neighborhood  of  pulpless  teeth  and  diseased  soft  parts  surrounding 

them.  This  fact  led  Kocher  to  state  in  1893  that  "the  presence  of  diseased 
teeth  is  so  constant  in  cases  of  phosphorus  necrosis,  we  are  justified  in  declar- 

ing that  jaw  necrosis  has  not  been  observed  where  the  teeth  are  healthy." 
Dr.  D.  D.  Smith  of  Philadelphia  makes  the  statement  that  in  edentulous 

mouths  phosphorus  necrosis  does  not  occur.  My  observation  leads  me  to 
confirm  this  statement.  This  would  point  to  what  has  often  been  declared  a 
fact,  that  the  ingress  of  the  poison  must  be  in  or  about  the  teeth. 

There  are  a  few  cases  in  the  literature,  such  as  those  reported  by  Trelat, 
Billroth  and  Kleinmann,  in  which  the  teeth  were  sound  even  though  they  were 
neglected.  Diseases  of  the  gums  and  pericementum,  however,  may  furnish 
an  easy  inroad  for  the  invasion  of  the  poison.  The  teeth  themselves  are  not 
attacked  by  the  phosphorus. 

Pathology. — Phosphorus  poisoning  manifests  itself   as  a  bone  necrosis 
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(Fig.  1 88),  presenting  anatomically  all  the  typical  changes  leading  to  the 

death  of  the  part  en  masse.  The  process  is  somewhat  more  rapid  than  in  or- 
dinary necrosis.  Osteophytes  form  both  upon  the  outer  surface  of  the  bone 

and  within  its  substance.  Suppuration  destroys  them  wholly  or  in  part. 

With  the  formation  of  osteophytes,  the  affected  portion  of  the  bone  under- 
goes a  process  of  drying  or  sclerosis  on  account  of  interference  with  its  nutri- 

FiG.  1 88. — Phosphorus  necrosis'of  the  mandible  in  a  working  woman  22  years  of  age. 
a,a,  New  formed  bone  encircling  sequestra;  h,  newly  formed  spine;  c,  c,  newly  formed  for- 

amina; d,  necrotic  bone.     (Heider.) 

tion  by  the  newly  formed  structures.  Later,  the  osteophytes  may  be  re- 
absorbed and,  the  process  of  re-absorption  once  started,  may  involve  the  other 

histological  elements  of  the  bone  leading  to  its  rarification.  Thus  the  bone 
may  become  very  dry,  thin  and  brittle.  Reidel  reported  such  a  case.  The 
periosteum  peels  easily  off  the  bone.  Finally,  suppuration  sets  in,  usually  due 
to  some  infection  carried  down  into  the  deeper  structures  through  the  medium 
of  a  pulpless  tooth.     The  process  of  suppuration  spreads  until  it  involves  a 
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large  portion  of  the  bone  usually.  In  seventy-nine  per  cent,  of  the  cases, 
according  to  Hackel,  there  is  complete  necrosis  of  the  maxillae;  in  the  re- 

mainder the  necrosis  is  partial. 
The  pus  burrows  its  way  between  the  bone  surface  and  its  periosteum  and 

escapes,  usually,  in  the  neighborhood  of  the  lateral  or  first  molar.  The  lifted 
periosteum  undergoes  ossification  and  thus  there  is  a  channel  formed,  a  few 
millimeters  in  length,  between  its  osteophytes  and  those  that  cover  the  bone 
surface,  for  the  escape  of  putrid  material.  Sometimes  the  whole  bone  or,  at 
least,  the  greater  part  of  it  is  surrounded  by  a  partly  ossified  shell  formed  by 

the  osteophytes  in  the  detached  periosteum.  The  whole  mass  thus  may  be- 
come carious  and  undergo  disintegration  by  the  development  within  it  of 

several  suppurative  foci. 

Symptoms. — Phosphorus  necrosis  begins,  ordinarily,  with  odontalgia, 
swelling  and  tenderness  in  the  region  of  the  alveolar  processes.  A  tooth 
or  teeth  around  which  the  disease  develops  may  be  removed,  but  the  pain 
does  not  cease.  On  the  contrary,  the  pus  may  escape  through  its  alveolus, 
the  surrounding  soft  parts  swell,  become  tender,  pus  and  saliva  dribble 

over  the  inflamed  lower  lip,  and  there  is  a  peculiar  odor  like  garlic.  The  swell- 
ing spreads  to  the  face,  the  edema  reaching  to  the  lower  lip,  and  inflammatory 

symptoms  resembling  erysipelas  develop,  but  in  a  milder  degree.  The  jaws 
are  partly  ankylosed.  Numerous  small  abscesses  form  on  the  jaw  margin 
leading  directly  to  the  bone  underneath.  Their  incision  and  evacuation  bring 
the  patient  temporary  relief. 

The  gingiva  separates  from  the  teeth,  the  bone  is  denuded  of  its  perios- 
teum and  covered,  instead,  by  a  greenish  yellow,  putrid  material.  The  sup- 

puration is  extensive  and  finally  leads  to  the  expulsion  of  large  sequestra 
of  bone  or,  even,  the  exfoliation  of  the  whole  mandible.  Occasionally  the 
disease  subsides  after  the  expulsion  of  a  few  small  sequestrae;  more  often, 
one-half  and  sometimes  the  whole  bone  is  necrosed. 

The  process  lasts  from  a  few  months  to  a  few  years;  the  average  duration 
is  close  to  three  years.  The  extensive  suppuration  and  malnutrition  often 
lead  to  the  development  of  chronic  septic  infection,  amyloid  degeneration 
of  various  organs,  or  the  patient  may  die  of  an  intercurrent  pneumonia  or 
pulmonary  tuberculosis.  The  course  of  the  disease  is  less  severe  in  the  upper 
jaw  because  the  process  of  necrosis  is  more  rapid.  The  average  duration 
is  fourteen  months.  The  alveolar  portion  of  the  bone  first  becomes  detached 
so  that  it  may  easily  be  removed,  then  other  portions  of  bone  are  expelled  from 
the  wound.  Sometimes  the  whole  of  the  maxillae  may  become  necrotic  and 
the  sequestrum  expelled  from  place.  Maxillary  necrosis  is  more  dangerous 

than  mandibular  on  account  of  the  possible  complications,  such  as  men- 
ingitis or  brain  abscess.  Phosphorus  necrosis  is  usually  a  chronic  process 

and  a  few  months,  at  least,  elapse  before  the  condition  is  severe  enough  to 

endanger  the  patient's  life.  There  are  quite  a  number  of  cases  on  record  in 
which  the  phosphorosteitis  and  periosteitis  were  not  severe  enough  to  lead  to 
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sequestration  of  bone,  but  subsided  after  a  mild  clinical  course.  Albrecht, 

Geist  and  Hackel  have  reported  such  cases. 

According  to  Lorinser.  the  local  process  is  a  reflex  action  due  to  systemic 

poisoning.  Others,  on  the  contrary,  believe  that  the  systemic  symptoms, 

such  as  gastric  derangement,  peculiar  anemic  pallor  of  the  face,  catarrh  of  the 

passages  and  tendency  to  pulmonary  tuberculosis,  are  due  to  the  local  condi- 

tion, which  is  primary  and  brought  about  by  direct  contact  with  the  phos- 
phorus vapors.  Animal  experiments  conducted  by  Wegner  seem  to  support 

the  latter  view.  Nevertheless,  the  weight  of  professional  opinion  is  in  favor 

of  the  conception  that  phosphorus  poisoning  is  not  a  local  condition  of  the 

jaws,  but  is  a  systemic  disease  affecting  the  whole  skeletal  system  with  predi- 
lection for  the  jaw  bones.  Phosphorus  may  gain  an  entrance  into  the  system, 

remain  latent  many  years,  and,  when  irritation  in  a  part  is  established,  its 

toxic  action  manifests  itself  locally.  The  frequency  of  inflammation  in  and 

about  the  teeth  and  exposure  to  phosphorus  fumes  are  explanations  of  phos- 
phorus necrosis  of  the  jaws. 

Treatment. — Various  internal  remedies  have  been  proposed  for  their 
supposed  prophylactic  or  curative  effect,  particularly  calcium,  potassium 

iodid,  olive  oil,  etc.  Their  effect,  at  least,  is  temporary.  At  first  the  sur- 

gical treatment  of  the  local  condition  was  carried  out  along  very  conserva- 
tive lines.  The  jaw  bone  necrosis  was  compared  with  the  similar  process 

involving  the  tibia  and,  like  in  the  latter,  it  was  thought  proper  to  wait  until 

the  sequestrum  formed  before  interfering.  It  was  discovered,  however, 

that  many  patients  do  not  survive  long  enough  for  the  sequestrum  to  form, 

if  abandoned  to  their  fate,  so  the 'expectant'  course  of  treatment  was  dis- 
continued in  favor  of  active  interference  whereby  the  necrotic  portion  of  the 

bone  is  removed  sub-periosteally.  The  excision  is  made  as  far  into  the 
healthy  bone  tissue  as  possible. 

According  to  Hackel,  the  mortality  of  early  sub-periosteal  resection 
amounts  to  14.3  percent.  Where  resection  is  practised  early,  the  saving 

of  the  patient's  strength  is  considerable  because  the  necrotic  process  is  stopped 
short  and  the  drain  on  the  system  relieved.  Only  little  more  than  the  bone 

actually  involved  needs  to  be  removed.  It  is  not  advisable  to  perform  total 

resection  of  the  bone  every  time.  Of  thirty-one  cured  patients,  sixteen  lost 

only  one-half  or  less  of  the  diseased  jaw  at  the  operation.  So  far  as  possible 

the  resection  should  be  made  by  the  intra-oral  route.  This  will  be  found 
practical  in  nearly  all  instances.  The  process  of  regeneration  of  the  removed 

bone,  where  the  periosteum  is  in  healthy  condition,  continues  for  a  long  time 

after  the  operation.  Even  the  maxillae  may  regenerate,  though  not  as  com- 
pletely nor  as  perfectly  as  the  mandible.  Should  complete  necrosis  of  the 

mandible  occur,  the  parts  should  be  thoroughly  irrigated  and  the  sequestrum 

permitted  to  remain  so  as  to  prevent  recession  of  the  chin.  While  the  reten- 
tion of  the  necrotic  bone  is  not  in  accord  with  well-established  rules  of  practice, 

it  forms  a  framework  about  which  new  bone  may  develop,  thus  preserving 
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the  contour  of  the  face.     If,  unhappily,  this  sequestrum  cannot  be  retained, 
a  prosthesis  should  be  employed. 

NON- PHOSPHORIC  TOXIC  INFLAMMATION  OF  JAWS 

The  influence  of  other  toxic  elements  than  phosphorus  upon  the  dental 
system  and  jaws  is  not  well  known  because  it  has  not  been  made  the  subject 
of  special  research. 

Mercurial  Poisoning  Necrosis.^Sometimes,  though  rarely,  necrosis  of 
the  jaw  bones  may  he  due  to  mercurial  poisoning.  In  all  such  cases  so 
far  observed  the  necrosis  was  secondary  to  the  mercurial  stomatitis.  It  is 

likely  to  occur  only  where  the  systemic  poisoning  with  the  drug  is  chronic  and 
very  severe. 

One  of  the  first  symptoms  of  mercurial  poisoning  is  a  thickening  of  the 
festoon  of  the  gums.     The  gums  not  only  become  thicker,  but  assume  a 

Fig.  189. — Boenning's  case  of  coagulation  necrosis  due  to  arsenic;  shows  exposed  and 
blackened  alveolar  process.  The  condition  followed  the  use  of  "toothache  drops"  which 
contained  arsenic.     (Inglis.) 

grayish  white  color.  They  may  swell  until  they  have  reached  a  level  of  the 
cutting  edges  of  the  incisor  teeth.  The  periosteum  and  the  pericementum 
are  involved  by  the  inflammatory  process.  The  alveolar  process  recedes; 
meanwhile  the  salivary  glands  are  stimulated  to  secrete  enormous  quantities 
of  saliva.  The  impairment  to  the  dental  alveoli  is  usually  permanent;  the 
teeth  become  loose  and  fall  out.     Necrosis  of  the  bone  may  follow. 

Arsenical  Necrosis. — White  arsenic,  oxid  of  arsenic,  or  arsenic  paste 
used  by  the  dentist  in  the  destruction  of  the  vitality  of  the  dental  pulp 
occasionally  causes  a  local  necrosis  of  the  tissues  with  which  it  comes  in 

contact.  If  the  arsenic  paste  is  left  in  place  over  twenty-four,  or,  at  most, 
forty-eight  hours,  or  if  it  is  handled  carelessly,  necrosis  of  the  dento-alveolar 
processes  and  the  body  of  the  bone  may  follow  (Fig.  189).  In  such  cases 
the  necrosis  is  usually  circumscribed  and  involves  a  small  portion.  The 
destruction,  however,  may  include  the  entire  bone  and  perforate  the  cheek 
(Fig.  190). 
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General  chronic  arsenical  poisoning  is  sometimes  met  in  painters  who  use 

materials  containing  arsenic.  Heydenreich  reports  a  case  of  jaw  necrosis 

in  such  a  man,  resembling  in  many  respects  phosphorus  necrosis.  The 

jaws  were  swollen,  particularly  the  lower,  partly  denuded  and  the  teeth 

loose.  With  the  expulsion  of  the  teeth,  the  process  became  localized  to  a 

particular  region  of  the  mandible,  sinuses  formed  and  through  one  of  these 

a  sequestrum  was  removed,  consisting  of  the  bone  containing  all  the  alveolar 

processes  from  the  right  lateral  to  the  first  left  incisor  tooth.  General 

symptoms  of  arsenical  poisoning  were  present  also  and  the  urine  contained 

traces  of  arsenic  for  four  months  after  the  patient  quit  his  trade.  In  this 

connection,  it  is  interesting  to  quote  Heath's  observation  that  "In  the 

Museum  of  St.  Bartholomew's  there  are  some  bones  of  cows  from  the  neighbor- 
hood of  Swansea,  which,  under  the  influence  of  arsenical  vapor,  have  become 

enlarged  and  covered  with  a  new  bone  formation  closely  resembling  that 

around   phosphorus    necrosis."     The    resemblance    between    arsenical    and 

Fig.  190. — Sequestrum  removed  from  the  mandible  following  arsenical  necrosis. 

phosphorus  necrosis  has  been  established  also  experimentally  by  Gies  on 

lower  animals.     For  the  Symptoms  and  Treatment  see  Dento- Alveolitis. 

NEUROPATHIC  AFFECTIONS  OF  THE  JAWS 

Tabetic  Atrophy  of  the  Jaws. — In  1868  L.  Labbe  observed  for  the  first 
time  progressive  atrophy  of  the  jaws  accompanied  by  painless  loss  of  teeth. 

The  "trophic"  nature  of  this  affection  remained  unrecognized  until  Vallin 
traced  its  relationship  to  tabes  dorsalis.  In  1891  Rosin,  in  reviewing  the 

literature  on  the  subject,  was  able  to  collect  twenty-two  such  cases.  Quite 
a  number  have  been  reported  since  so  that  the  literature  is  not  very  meager. 

The  loss  of  teeth  is  due  to  atrophy  of  the  alveolar  processes.  The  maxillae 

are  more  commonly  affected  and  more  severely  so  when  the  mandible  is 

involved.  The  atrophy  gradually  leads  to  necrosis.  The  upper  bicuspids 

are  usually  the  first  teeth  to  fall  out.  They  become  loosened  and  the  patient 

himself  lifts  them  out  of  their  alveoli.  The  process  is  painless  throughout. 

Coincident  with  the  loss  of  teeth,  there  is,  of  course,  a  partial  loss  of  the 

alveolar  processes  so  that,  in  the  course  of  time,  the  hard  palate  appears 

flat  at  the  outer  margin.  For  this  reason,  too,  the  lower  lip  advances  over 
29 
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the  upper  when  the  patient  closes  his  mouth,  giving  his  face  a  pecuHar  and 
characteristic  appearance. 

Sometimes  the  loss  of  the  alveolar  processes  is  not  gradual  nor  by  absorp- 
tion, but  is  caused  by  sequestrae,  due  to  a  circumscribed  periosteitis,  carrying 

away  portions  of  the  bone  through  the  openings  left  by  the  teeth.  The 
removal  of  sequestrae  may  expose  the  maxillary  sinus  to  infection.  The 
course  of  the  processes  leading  to  sequestration  of  bone  may  be  rapid  or  the 
disease  may  progress  slowly.  A  case  of  spontaneous  pathological  fracture 
of  the  mandible,  due  to  tabes,  has  been  observed  by  Kredel. 

The  diagnosis,  of  course,  presents  no  difficulty.  The  total  absence  of 

pain  is  quite  characteristic  of  this  condition.  Besides,  it  is  usually  asso- 
ciated with  similar  manifestations  of  tabes  in  other  regions  of  the  body,  such 

as  loss  of  the  nails,  perforating  ulcer  of  the  foot,  Argyle  Robertson  pupil  and 
other  trophic  disturbances. 

Prognosis  and  Treatment. — The  prognosis  in  this  condition  is  not  favor- 
able. The  treatment  consists  in  upbuilding  the  system,  a  generous  diet, 

life  in  the  open  air  and  such  attention  as  may  be  necessary  in  maintaining 
oral  prophylaxis.  Should  the  teeth  become  loose  and  the  alveolar  processes 
diseased  and  wasted  to  such  an  extent  that  they  can  no  longer  retain  the 

teeth,  extraction  is  indicated.  "" 

DISEASES  OF  THE  TEMPORO -MANDIBULAR  JOINT 

The  temporo-mandibular  joint  is  unlike  any  other  joint  in  the  body  in 
some  particulars.  Its  proximity  to  the  middle  and  external  ear,  to  the  cranial 
case  and  to  the  parotid  gland  renders  diseases  of  this  joint,  though  not  seen 
as  often  here  as  in  other  joints  in  the  body,  of  particular  interest  and  gravity. 

Acute  Synovitis.— The  temporo-mandibular  joint  may  become  acutely 
inflamed  in  general  acute  rheumatism.  It  may  be  diseased  alone  in  this 
condition  or  in  conjunction  with  other  joints,  usually  the  knees.  The 
joint,  however,  is  not  frequently  involved  in  rheumatic  polyarthritis.  Thus, 
in  136  cases  of  rheumatism  of  large  joints,  according  to  Hirsch,  the  knee 
was  involved  134  times,  the  humerus  102  times  and  the  mandibular 
joint  only  twice.  Cases  of  articular  rheumatism  limited  to  the  mandible 
alone  have  been  reported  by  Hamm,  Lignac  and  Manasse,  among  others. 
Lignac  has  met  three  cases  in  which  he  thought  local  exposure  to  cold  the 

exciting  cause.  Manasse's  case  presented  rheumatic  inflammation  of  both 
temporo-mandibular  joints.     This  is  not  uncommon  in  these  cases. 

Symptoms. — The  cardinal  symptoms  are  slight  swelling  and  considerable 
pain,  aggravated  by  the  least  motion.  The  swelling  occupies  the  region  of 

the  joint  and  shovv^s  no  tendency  towards  suppuration.  There  is  local  tender- 
ness and  systemic  fever.  Mastication  and  even  ordinary  talking  is  difficult 

because  it  occasions  pain.  The  local  pain  is  often  referred  by  the  patient 

to  the  ear,  but  inspection  reveals  the  ear  normal  while  the  temporo-mandibular 
joint  is  tender,  hot  and  reddened. 
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Complications. — Quite  a  number  of  cases  are  on  record,  observed  by 
Humphrey,  Bennett,  Langenbeck,  Hagedorn,  Alexander  and  others,  in  which 
the  rheumatic  inflammation  of  the  mandibular  joint  resulted  in  partial 
ankylosis.  In  all  such  cases,  the  acute  rheumatism  turned  into  the  chronic 
form  and  persisted  for  a  long  time  before  ankylosis  developed,  but  no 
suppuration  was  present.  The  ankylosis  developed  all  the  way  from  one 

year  after  the  first  acute  symptoms  were  observed,  as  in  Roosing's  case,  to 
twelve  years,  as  in  a  case  observed  by  Hagedorn. 

Treatment. — Administration  of  salicylates  usually  causes  the  swelling 
and  all  local  symptoms  to  disappear  in  a  few  weeks,  although  some  local 
tenderness  and  roughness  upon  movement  of  the  jaw  may  be  experienced 
for  some  time  afterwards.  Locally,  hot  fomentations  over  the  joint  will 
usually  give  relief.  In  severe  cases,  a  saturated  solution  of  menthol  in  hot 

water^  will  yield  results. 
Gonorrheal  Rheumatism. — This  form  of  joint  affection  may  involve  the 

temporo-mandibular,  the  same  as  any  other  joint.  Clinically,  the  disease 
resembles  polyarthritis.  It  may  be  observed  during  the  acute  or  chronic 
course  of  gonorrhea  as  a  systemic  complication.  Its  occurrence  during  the 

height  of  the  gonorrheal  attack  has  been  observed  by  Rochet.  In  Gerhardt's 
clinic,  Holdheim  found  among  223  diseased  joints  in  65  patients  gonorrheal 

involvement  of  the  temporo-mandibular  joint  nine  times.  Fenger  found 
this  involvement  fourteen  times  in  a  total  of  376  cases.  The  symptoms  are 
similar  to  acute  synovitis  in  the  early  stages;  later  they  are  the  same  as  those 
seen  in  suppuration.  The  application  of  dry  heat  for  the  pain  and  the 
production  of  local  hyperemia  have  been  found  of  great  value.  In  addition 
to  the  local  treatment,  the  general  indications  should  be  met. 

Suppuration  of  the  Joint. — This  may  be  primary  as  the  last  stage  in 
some  local  inflammatory  process,  or  as  the  result  of  trauma  when  the 
bacterial  agents  of  suppuration  may  be  directly  deposited  around  the  joint, 
or  secondary  to  a  suppurative  process  in  its  neighborhood.  Compound 
fractures  of  the  mandible  leading  into  the  joint,  gunshot  or  other  wounds 
and  similar  trauma  may  be  the  cause  of  direct  or  primary  suppuration  of  the 

joint.  Acute  general  infectious  diseases  may  lead  to  secondary  local  sup- 
puration. Among  them,  scarlet  fever  occupies  first  rank  as  causative  factor; 

variola,  typhus  fever  and  pyemia  follow.  Spontaneous  perforation  of  the 

abscess  behind  the  joint  and  under  the  external  ear  or  into  the  external  audi- 
tory canal  has  been  observed.  Perforation  of  the  abscess  into  the  cranial 

vault  causes  meningitis. 
In  all  cases  of  suppuration  the  joint  heals  with  more  or  less  ankylosis. 

Whitehead,  Rossander  and  others  have  observed  that  the  ankylosis  may  be 
slight  at  first  and  increase  in  the  course  of  time,  the  same  as  in  the  case  of 

post-rheumatic,  non-suppurative  ankylosis. 
Secondary  suppuration  of  the  joint,  following  otitis  media,  has  been  ob- 

^  Menthol  is  not  easily  dissolved  in  water,  but  it  can  be  if  hot  water  is  used. 
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served  by  Heath  in  measles,  by  v.  Schulten  in  angina,  by  BUcyuski  in  variola 
and  by  many  others  in  scarlet  fever.  Primary  suppuration  of  the  middle  ear, 

too,  may  cause  involvement  of  the  temporo-mandibular  joint.  This  may  be 
explained  by  the  close  proximity  of  the  middle  ear  to  the  joint  and  by  the 

fact  that  the  bon}^  wall  that  separates  the  two  is  often  perforated,  thus  per- 
mitting free  access  of  suppurative  material  from  one  to  the  other.  Orlow 

remarks  that  the  connective  tissue  of  the  mucous  membrane  covering  the 
drum  stands  in  strong  relationship,  anatomically,  with  the  connective  tissue 

of  the  temporo-mandibular  joint  and  is,  therefore,  particularly  adapted  to  act 
as  a  carrier  of  infection.  Diseases  of  the  mandible,  ending  in  suppuration, 
may  spread  into  the  joint,  particularly  phosphorus  necrosis  and  osteomyelitis. 

S5anptoms.- — The  first  symptom  is  limited  motion,  due  to  inflammation 
around  the  joint.  Tlie  limited  motion  is  attended  by  pain,  which  increases 
with  the  formation  of  pus.  Following  the  evacuation  of  the  pus,  the  pain 
diminishes.  The  condition  is  also  attended  by  the  usual  symptoms  of  an 

infection,  such  as  intermittent  fever,  with  or  without  chills,  and  varying  de- 
grees of  prostration. 

Treatment. — It  must  be  borne  in  mind  that  in  all  suppurative  processes  of 
the  joint  the  great  and  almost  unavoidable  danger  is  ankylosis;  therefore, 
where  surgical  interference  becomes  necessary,  it  is  not  enough  to  establish 
thorough  drainage,  but  the  joint  must  not  be  permitted  to  remain  immobile. 

In  case  the  condition  has  not  reached  the  stage  of  suppuration,  hot  fo- 
mentations should  be  applied  to  the  joint.  When  there  is  evidence  of  sup- 

puration, the  joint  should  be  punctured  with  a  sterile,  large  gauge  (20),  hypo- 
dermic needle.  The  needle  is  inserted  through  the  skin  over  the  joint  and 

carried  directly  into  it.  The  pus  is  withdrawn  and  then  the  needle  is  removed. 

Nothing  is  injected  because  it  might  result  in  adhesions,  thus  favoring  anky- 
losis. The  process  may  be  repeated  if  need  be.  If  ankylosis  is  encountered, 

the  condition  may  be  treated  as  stated  under  that  subject,  page  458. 

Arthritis  Deformans. — The  most  common  and  significant  form  of 
chronic  inflammation  of  the  temporo-mandibular  joint  is  arthritis  deformans. 
The  disease  practically  amounts  to  an  atrophic  disintegration  of  the  joint. 

First  the  semi-osseous  structures  disappear,  then  the  meniscus,  by  a  process  of 
absorption,  then  the  joint  surfaces  themselves  become  flattened  out  and  thin 

while  the  margins  of  the  joint  become  thickened  on  account  of  osseous  pro- 
liferation. The  disease  may  lead,  in  the  course  of  time,  to  complete  absorp- 

tion of  the  head.  On  the  other  hand,  the  head  may  undergo  a  reverse  proc- 
ess, namely,  extensive  proliferation,  as  shown  by  R.  Adam  and  R.  W.  Smith. 

Synostosis  of  the  joint  parts  has  been  observed  by  various  authors  as  a  result 
of  arthritis  deformans. 

Whatever  the  process  within  the  joint  itself  may  be,  the  proliferation  of 
bone  around  its  margin  leads  to  partial  ankylosis,  gradually  developing 
towards  complete  closure  of  the  joint.  Arthritis  deformans  may  lead  to  the 
deposition  of  free  osseous  joint  bodies  here  as  elsewhere.     This  observation 
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is  old,  having  been  made  in  1768  by  Albrecht  v.  Haller,  who  found  as  many 

as  twenty  semi-osseous  bodies  lying  free  within  the  joint  capsule  in  a 

seventy-six-year  old  woman. 
Arthritis  deformans  of  the  mandible  may  be  unilateral,  but  is  more  often 

bilateral.  In  a  number  of  cases  it  is  found  in  conjunction  with  arthritis  de- 

formans of  other  joints,  particularly  of  the  cervical  vertebras,  as  has  been  ob- 
served by  Weber,  Sandifort  and  others. 

Symptoms. — The  disease  has  a  slow  clinical  course,  the  same  as  when  lo- 
cated in  other  joints.  Usually  there  is  a  history  of  trauma.  The  sensation  of 

friction  upon  movement  of  the  jaw  is  the  first  symptom  that  the  patient  ob- 

serves. Pain,  when  present,  is  often  referred  to  the  ear.  Some  impedi- 
ment to  the  movements  of  the  jaw  is  noted.  The  face  may  show  a  marked 

deformity.  When  the  articular  tubercle  is  partly  absorbed  on  one  side, 

the  external  pterygoid  muscle  pulls  the  mandible  forward  and  toward  the  op- 
posite side.  When  the  disease  is  symmetrical  and  about  equally  extensive  on 

both  sides,  the  mandible  is  pulled  forward  by  the  combined  action  of  the 

pterygoid  muscles,  but  the  chin  remains  in  the  median  line. 

Inflammatory  hypertroph}^  of  the  mandibular  head  is  of  particular  in- 
terest because  of  the  practical  relief  that  surgical  interference  may  alTord  in 

such  forms  of  arthritis  deformans.  It  is  a  rare  condition  and  there  are  only 

six  cases  reported  in  the  literature,  of  which  three  have  been  reported  in 

English  (Adams,  McCarthy  and  Heath)  and  three  in  German.  With  the  ex- 

ception of  Adam's  case,  the  disease  involved  only  one  joint  in  all  these  cases 
and  manifested  itself  in  young  people,  or  such,  at  least,  as  have  not  reached 
middle  life. 

The  differential  diagnosis  between  simple  hyperostosis,  osteoma  and 

arthritis  deformans  may  present  some  difficulty.  The  X-ray  will  often  clear 
up  the  question.  Tuberculosis,  syphilis,  inflammation  of  the  surrounding 

structures,  impacted  molar  teeth,  parotitis,  infected  tonsils,  congenital  mal- 

formations, malocclusions  of  the  teeth,  etc.,  may  be  factors  operating  to  es- 
tablish the  disease. 

Morton,  Monro,  Baumler  and  other  writers  have  observed  temporo- 
mandibular ankylosis  associated  with  ankylosis  of  nearly  every  other  joint  in 

the  body  as  the  result  of  chronic  articular  rheumatism. 

Treatment. — It  appears  that  little  can  be  done  medicinally  for  sufferers  of 
chronic  articular  rheumatism  during  the  course  of  the  disease.  Physical 

therapy,  too,  seems  of  little  avail.  The  same  is  true,  even  in  a  greater 

measure,  of  arthritis  deformans. 

Normal  reposition  and  motion  of  the  mandible  are  obtained,  when  one 

joint  is  involved,  by  simple  resection  of  the  hypertrophic  mandibular  head. 



CHAPTER  XXIV 

ANKYLOSIS  OF  THE  TEMP ORO -MANDIBULAR  ARTICULATION 

Definition. — The  condition  in  which  the  mandible  cannot  be  moved 

apart  from  the  maxillae  a  normal  distance  is  known  as  ankylosis.  Various 

degrees  are  possible,  even  to  complete  ankylosis.  In  complete  ankylosis, 

the  upper  and  lower  sets  of  teeth  are  continuously  in  contact  and  cannot  be 

brought  apart.  Ankylosis  may  be  true  or  false.  A  true  ankylosis  is  one 

in  which  the  cause  resides  within  the  joint  itself  while  a  false  ankylosis  is 

one  in  which  the  condition  is  due  to  impediments  in  the  surrounding  soft 

structures,  such  as  inflammation,   tumors,   cicatricial  tissue,  etc. 

Etiology. — The  two  sexes  are  about  equally  affected.  The  condition 

is  more  prevalent,  however,  at  certain  ages.  Thus  Orlow  found  that  anky- 

losis was  established  in  sixty-eight  patients  (about  80  per  cent.)  between  the 
ages  of  one  to  ten  years;  thirteen  patients  (15  per  cent.)  between  the  ages 

of  eleven  to  twenty  years;  and  five  patients  (5  per  cent.)  between  the  ages 

of  twenty-one  to  thirty  years.  He  found  none  recorded  in  which  the  ankylosis 
became  established  after  thirty.  Blair,  in  giving  a  review  of  his  own  cases 

and  those  in  the  literature,  states  "The  ages  at  which  patients  were  treated 
varied  from  twenty- two  months  to  fifty-seven  years;  a  little  over  25  per 
cent,  of  these  were  ten  years  or  under  while  half  the  remainder  were  over 

twenty  years;  and  cases  between  thirty  and  forty  years  are  by  no  means 

rare."     Blair's  statistics  are  in  accord  with  my  own  observations. 
Orlow  found  the  causes  as  follows:  Trauma,  open  and  subcutaneous,  in 

twenty-eight  cases  (29.4  per  cent.) ;  otitis  media,  either  primary  or  as  a 

complication  of  some  general  infectious  disease,  twenty-one  cases  (22  per 
cent.);  osteomyelitis,  periosteitis  of  the  mandible  or  other  neighboring  bones 

together  with  inflammation  of  the  soft  structures,  thirteen  cases  (12.6 

per  cent.) ;  rheumatic,  gonorrheal  and  other  inflammation  of  the  mandibular 

joint  without  other  joint  involvement,  ten  cases  (10.5  per  cent.).  Hereagain 

Blair's  collected  cases  show  a  variation  from  the  above.  In  his  series  trauma 
was  the  most  common  single  cause;  nearly  50  per  cent,  of  all  cases  were 

due  to  this.  A  blow  or  a  fall  on  the  chin  was  the  most  frequent  single 

trauma.  Blair  places  scarlatina  as  the  second  factor  causing  ankylosis. 

Suppuration  following  this  disease  accounts  for  about  20  per  cent,  of 

the  cases.  The  following  diseases  play  a  part  in  the  order  named:  Otitis 

media,  dento-alveolar  abscess,  typhoid  fever,  pneumonia,  measles,  variola, 
diphtheria  and  rheumatoid  arthritis. 

So-called  congenital  temporo-mandibular  ankylosis  is  very  unusual,  also 
454 
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that  due  to  trauma  at  birth  or  during  delivery.  The  prevalence  of  ankylosis 
of  the  mandible  during  childhood  appears  logical  when  we  consider  that 
accidents  and  many  of  the  infectious  diseases  to  which  it  is  due  are  more 
prevalent  during  the  early  period  of  life. 

Ankylosis  of  the  joint  may  appear  soon  after  the  trauma  or  many  months 

later.  The  degree  of  ankylosis  does  not  always  seem  to  bear  a  direct  relation- 
ship to  the  extent  of  the  violence  that  caused  it.  Slight  injury  may  lead  to 

extensive  ankylosis,  even  though  the  patient  experienced  no  great  pain  and 

made  light  of  the  matter  at  the  time.  Gun-shot  wounds,  destroying  the 
mandibular  head  are  particularly  apt  to  cause  ankylosis  of  the  joint,  as 
has  been  observed  by  Mears.  Ankylosis  is  quite  certain  to  follow  if  the  head 
of  the  bone  had  been  splintered  and  some  of  the  bone  particles  become 
necrosed  and  walled  off. 

The  obstetrical  forceps  may  cause  fracture  of  the  base  of  the  cranium 

or  of  the  mandible  near  the  joint  in  the  new-born  and  ankylosis  may  fol- 
low, as  has  been  pointed  out  by  v.  Bergmann  and  by  v.  Hannemann.  Such 

cases  may  be  mistaken  for  congenital  ankylosis  of  the  mandible;  in  fact,  the 
possibility  of  congenital  ankylosis  is  doubted  by  some  writers,  although 
Perthes,  for  instance,  reports  a  case  of  this  kind  in  which  there  seems  little 
doubt,  if  any,  concerning  the  congenital  nature  of  the  condition.  In  this 

connection,  it  is  noteworthy  that  in  quite  a  large  number  of  cases  of  con- 
genitally  small  mandibles,  or  micrognathy,  there  is  usually  present  some 
degree  of  ankylosis  at  birth,  and  that  the  ankylosis  increases  in  the  course 
of  time. 

One-sided  ankylosis  is  the  rule,  but  double  ankylosis  of  the  mandible  is 
relatively  frequent.  Orlow  found  it  thirty-five  times  in  a  total  of  ninety- 
four  cases  collected  from  the  literature.  This  is  explained  by  the  fact  that 
the  cause  of  the  condition  is  usually  acting  upon  both  joints  at  the  same  time, 
as,  for  instance,  in  trauma,  arthritis  deformans  or  acute  infectious  diseases. 
The  bilateral  condition  is  not  due,  however,  to  sympathetic  involvement 
of  one  joint. 

Pathology. — The  pathological  changes  causing  partial  or  total  immo- 
bility of  the  mandible  may  occur  either  in  the  fibrous  or  the  osseous  structure 

about  the  joint.  In  some  cases  the  fibrous  ligaments  are  thickened  and 
become  hard  so  that  they  fix  the  mandibular  head  in  place,  permitting  it 
only  limited  motion.  The  articular  ends  of  the  bone  may  be  absorbed  and 
the  meniscus  partly  so.  On  the  other  hand,  there  are  cases  in  which  the 
ankylosis  is  caused  by  a  reverse  process.  The  bony  head  of  the  mandible 
and  the  cranial  base  become  equally  involved  in  a  process  of  proliferation, 
which  may  be  so  extreme  as  to  almost  obliterate  all  lines  of  demarcation 
between  them.     The  result  is  a  more  or  less  complete  synostosis. 

In  complete  ankylosis  of  the  joint,  the  neighboring  structures  also  undergo 
some  changes.  The  joint  capsule  shrinks  and  becomes  adherent  to  the 
subjacent  structures  and  considerable  of  the  bone  structure  is  replaced  by  a 



456 
ORAL    SURGERY 

hard,  fibrous,  peri-articular  tissue.  The  coronoid  process  may  also  be  in- 
volved and,  in  some  cases,  presents  anomalies  of  growth  that  maintain  the 

ankylosis  even  after  the  intra-articular  obstruction  to  the  movements  of  the 
joint  has  been  removed  by  operation.  In  such  cases  it  becomes  necessary 
to  perform  a  resection  of  the  coronoid  process  also,  which  may  be  found 
either  very  much  enlarged  or  attached  by  osseous  growth  to  the  base  of  the 
cranium  or  the  zygoma,  thus  hindering  the  movements  of  the  jaw. 

For  a  long  time  it  was  thought  that,  because  of  its  functional  inactivity, 
the  opposite  mandibular  joint,  though  originally  healthy,  must  undergo  a 

Fig.  lyi. — Conipkle  fibro-osseous  an- 
kylosis of  the  right  side  following  infectious 

arthritis.  Opening  3  mm.  on  the  right  side 
and  4  mm.  on  the  left  side.     (Blair.) 

Fig.  192. — Case  shown  in  Fig.  igi  eight 
months  after  first  operation.  She  has  an 
opening  of  22  mm.,  has  gained  considerably 
in  weight,  and  her  general  appearance  and 
mode  of  dress  show  her  improved  condition. 

(Blair.) 

series  of  retrograde  changes.  Postmortem  observations,  however,  have 
disclosed  that  this  is  not  as  frequently  the  case  as  might  be  expected.  For 
instance,  Cruveilhier  found,  at  the  postmortem  examination  of  the  body  of 

an  eighty-nine-year-old  woman,  the  left  mandibular  joint  quite  normal 
although  there  was  present  an  ankylosis  due  to  deposit  of  osseous  material 
within  and  around  the  right  joint.  Moreover,  the  ankylosis  had  existed 
since  the  eighth  year,  that  is,  for  eighty  years,  and  at  the  time  of  death  the 
mandible  was  completely  immobile.  Other  cases  of  a  similar  nature  have 
been  observed  by  Kuhnholz,  Alexander  and  Perthes. 
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S3nnptoms. — When  the  ankylosis  occurs  early  in  life,  the  mandible  does 
not  grow  to  normal  size  and  the  result  is  a  peculiar  and  characteristic  facial 
deformity  in  which  the  mandible  is  not  in  correct  proportion  to  the  rest  of  the 

face  and  appears  retracted  (Figs.  191  and  192).  Its  size  corresponds  some- 
what to  the  age  in  which  the  ankylosis  was  formed,  so  that  if  the  latter  oc- 

curred very  early  in  life,  the  deformity  is  great.  It  is  highly  probable  that 
no  trophic  disturbance  is  responsible  for  the  condition  of  the  mandible  in 

early  ankylosis,  but  that  its  diminutive  size  is  due  only  to  functional  in- 
activity as  is  maintained  by  v.  Bergmann.  In  this  connection,  it  is  interest- 

ing to  mention  the  observations  made  by  Zuntz  on  animals  concerning  its 
growth.  Young  pigs  fed  on  milk  presented,  as  a  result,  a  much  smaller 
mandible  than  those  nourished  with 

ordinary  fodder. 
The  limited  range  of  motion  and 

the  characteristic  facial  deformity  in 

the  mandibular  region  is  pathogno- 
monic. When  the  ankylosis  occurs 

late  in  life,  there  may  be  little  or  no 

atrophy  and,  consequently,  no  de- 
formity. In  unilateral  ankylosis,  the 

chin  is  slightly  turned  toward  the  af- 
fected side  (Fig.  192a).  This  facial 

asymmetry  is  pronounced  when  the 
ankylosis  is  complete.  The  limited 

range  of  motion  interferes  with  mas- 
tication. In  complete  ankylosis  the 

patient  is  forced  to  subsist  on  liquid 

or  semi-liquid  diet.  He  can  take  only 
what  he  can  force  into  his  mouth  be- 

tween the  teeth,  through  an  occasional 

open  space  left  by  a  missing  tooth,  or  by  passing  the  food  back  of  the  tuber- 
osity of  the  maxillary  bones. 

Where  the  mandible  is  considerably  retracted,  the  wide  space  between 
the  two  rows  of  teeth  is  used  for  the  introduction  of  various  articles  of  soft 

food  which  are  masticated  by  the  action  of  the  tongue  upon  the  hard  palate. 
The  nutrition  of  these  patients  is  ofttimes  very  seriously  interfered  with, 

yet  some  have  reached  a  ripe  old  age  in  spite  of  complete  mandibular  anky- 

losis. The  patient's  speech  is  peculiar  on  account  of  his  inabilit}^  to  open  his 
mouth  and  may  be  imitated  by  talking  with  the  teeth  in  contact.  A  very 
serious  disturbance  is  the  inability  of  this  class  of  patients  to  clean  the  mouth 
properly.  As  a  result,  not  only  local  disturbances  are  frequent,  but  the 
general  health  suffers.  In  children,  second  dentition  is  seriously  interfered 
with.  The  permanent  teeth  are  forced  to  assume  unnatural  positions  be- 

cause the  temporary  ones  are  retained  too  long. 

Fig. 
192a. — x\nkylosis    following    scarlet 

fever.  (Oakman.) 
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Differential  Diagnosis. — It  is  desirable  to  diagnose  ankylosis  due  to 
intra-articular  new  growth  of  either  fibrous  or  osseous  tissue  and  that  caused 
by  mechanical  hindrances  elsewhere.  This  may  be  done  by  attempting 
passive  motion.  If  entirely  unsuccessful,  the  probability  is  that  the  cause  of 

the  condition  is  intra-articular.  This  is  corroborated  further  by  the  clinical 
history;  the  presence  of  contractions  due  to  the  healing  of  peri-articular 
abscesses  and  the  detection  by  the  palpating  fingers  of  changes  in  the  neighbor- 

hood of  the  mandibular  head. 

The  next  point  to  determine  is  whether  the  condition  is  bilateral  or  uni- 
lateral, and,  in  the  latter  case,  which  side  is  involved.  Often  the  history,  the 

presence  of  middle  ear  disease  or  of  healed  wounds  and  contractions  on  one 
side  will  easily  establish  the  condition  as  unilateral.  In  such  cases  passive 
motion  will  reveal  the  fact  that  the  mandible  on  the  unaffected  side  is 

slightly  movable,  and  even  where  the  ankylosis  is  complete  on  one  side, 
it  can  be  made  to  move  at  least  a  few  millimeters  by  means  of  a  dilator. 
This  is  due  to  the  fact  that  the  mandible  is  somewhat  elastic.  There 

are  cases  of  unilateral  ankylosis  in  which  fixation  of  the  mandible  is 
equally  complete  on  both  sides,  but,  as  a  rule,  this  sign  may  be  elicited 
on  the  free  side.  Cabot  has  suggested  another  diagnostic  sign.  The 
fingers  of  both  hands  are  placed  on  the  mandible  and  the  patient  is  requested 
to  make  the  usual  efforts  at  mastication.  The  free  side  will  show  slight 
motion  while  the  ankylosed  side  remains  perfectly  still.  The  surgeon  stands 
behind  the  patient,  places  his  four  fingers  in  front  and  a  little  below  the  tragus 
of  the  ear  over  the  glenoid  fossa,  makes  gentle  pressure  and  directs  the  patient 
to  open  his  mouth.  If  complete  bony  ankylosis  is  unilateral,  there  will  be 
no  motion  on  the  affected  side,  while  on  the  unaffected  side  there  will  be  slight 
mobility. 

Where  facial  asymmetry  is  present,  the  chin  is  drawn  towards  the  diseased 
side.  But  there  may  be  facial  asymmetry  in  cases  of  biliateral  ankylosis; 
in  these  the  chin  is  drawn  towards  the  side  first  or  more  severely  involved. 

There  are  a  number  of  instances  on  record  in  which  surgeons  of  wide  ex- 
perience and  excellent  repute  have  been  mortified  to  discover  that  they  have 

opened  the  wrong  joint  in  cases  of  mandibular  ankylosis. 

Treatment. — Orthopedic  measures  are  not  sufficient  to  overcome  the 
osseous  or  fibrous  ligaments  that  cause  ankylosis  of  the  joint.  Even  where 
this  might  be  done  by  external  manipulation,  or  with  such  violent  orthopedic 
measures  as  have  been  suggested  by  Irving,  a  return  of  the  trouble  cannot 
be  guarded  against.  The  most  logical  treatment,  therefore,  is  operative. 
Simple  division  of  the  fibrous  bands  of  the  joint,  as  recommended  by  Spanton 
and  by  Wolff,  would  prove  effective  only  in  exceptional  instances.  In  most 
cases  the  surgeon  proceeds  to  form  a  pseudarthrosis  in  the  neighborhood  of 
the  joint.  In  others  he  makes  a  resection  of  a  portion  of  the  ascending 
ramus. 
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THE  AUTHOR'S  OPERATION 

Most  satisfactory  results  in  the  management  of  these  cases  have  been 

secured  by  operating,  as  illustrated  in  Fig.  193.  An  incision  is  made  beneath 

the  angle  of  the  jaw  in  the  shadow  line  and  the  tissues  reflected  upward. 

With  an  engine  bur,  an  incision  is  made  in  the  mandible,  beginning  at  the 

distal  surface  of  the  third  molar  tooth,  extending  downward  and  backward, 

and  crescent  shaped  (Fig.  194).     The  bone  is  now  completely  separated. 

Fig.  193. — A'-ray  photograph  showing  an  artificial  joint  made  in  the  treatment of  ankylosis. 

The  curved  incision,  it  will  be  seen,  prevents  the  body  of  the  bone  from 

passing  upward  and  backward  at  the  point  of  separation.  Once  separated, 

a  piece  of  gutta  percha,  such  as  the  dentist  uses  for  base  plates,  is  warmed 

and  placed  between  the  ends  of  the  bones  and  bent  (Fig.  195),  so  that  it 

cannot  be  displaced.  This  gutta  percha  is  thick  (2  mm.)  and  capable 

of  resisting  great  pressure,  therefore,  it  serves  the  purpose  of  preventing 

the  freshened  ends  of  the  bone  from  uniting.     The  wound  is  closed  leaving 
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a  small  opening  for  drainage.  The  parts  should  be  kept  quiet,  well  drained 
and  clean.  The  greatest  degree  of  comfort  to  the  patient  is  secured  by 
perfect  rest  and  immobility  of  the  parts  until  the  gutta  percha  has  been 

fes^iii^*^^  Incismt 
Fig.  194. — Shows  the  line  of  incision  in  the  bone. 

Crutta-percka 
Fig.  195. — Shows  the  gutta  percha  in  place. 

Author's  operation  for  ank3'losis  of  the  mandible. 

removed  and  the  external  wound  heals.  The  adjustment  of  a  gauze  dressing 
held  by  a  light  bandage  should  be  employed  for  the  purpose  of  absorbing  the 
secretions.  This  gutta  percha  is  allowed  to  remain  in  place  for  six  weeks, 

after  which  it  is  to  be  removed.     Its  removal  is  easily  accomplished  by  re- 
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opening  the  original  wound,  seizing  the  gutta  percha  with  a  pair  of  forceps 

and  displacing  it.  On  examination  of  the  ends  of  the  bone,  there  will  be 

found  a  membrane  which  is  well  organized,  smooth  and  serviceable  in  forming 

inter-articular  tissue.  The  wound  from  which  the  gutta  percha  has  been 
removed  should  be  closed  and  the  joint  will  be  found  to  be  permanent.  I 

have  never  known  of  a  recurrence  of  ankylosis  following  this  operation. 

The  course  pursued  in  removing  a  wedge-shaped  piece  of  bone,  for  the 

purpose  of  establishing  an  artificial  joint,  is  not  recommended.  The  mo- 
bility of  the  mandible  necessary  to  prevent  union  of  the  divided  parts  causes 

the  patient  a  great  deal  of  pain  and,  as  previously  stated,  frequently  re- 
sults in  union  of  the  parts  with  recurring  ankylosis.  Any  operation  in 

the  joint,  with  a  view  to  re-establishing  mobility  by  the  implantation  of 
muscular  fibers  or  membranes,  is  attended  not  only  with  a  surgical  risk, 

but  also  with  uncertainty  as  to  the  result. 

Joint  operations  are  followed  by  uncertainty  of  curing  the  ankylosis. 

Permanent  injuries  to  the  surrounding  parts  not  infrequently  ensue.  Per- 
manent disfigurement  of  the  face  by  the  formation  of  scars  may  follow. 

In  my  operation,  the  incision  is  made  in  the  shadow  line  beneath  the  bone, 

thus  concealing  the  scar  as  effectually  as  possible.  It  has  been  the  ex- 

perience of  every  surgeon,  who  has  attempted  to  secure  mobility  by  open- 
ing the  glenoid  fossa,  introducing  membranes  or  muscular  tissue,  that  the 

procedure  is  not  always  without  danger.  Besides,  the  object  desired  has  not 

invariably  been  obtained  since  ankylosis  frequently  recurs.  In  view  of 

these  facts,  the  operation  which  I  have  devised  commends  itself  as  not  only 

reliable  in  curing  the  patient  by  restoring  motion,  but  also  on  account  of 

its  comparative  simplicity  and  freedom  from  serious  consequences. 

In  i860  Rizzoli  and  Esmarch  established  pseudarthrosis  in  the  hori- 

zontal portion  of  the  mandible  for  the  cure  of  extra-articular  ankylosis, 

and  since  then  the  operation  has  been  performed  for  intra-articular  anky- 
losis as  well,  but  Konig  showed  in  1878  that,  for  the  latter  condition,  this 

operation  is  not  suited  because  it  disturbs  materially  the  normal  action  of 

the  masticatory  muscles,  while  in  double  ankylosis  the  operation,  if 

carried  out  on  both  sides,  causes  a  complete  loss  of  action  of  the 

muscles.  The  axis  of  the  false  joint  is  invariably  found  to  be  outside  the 

normal  line  of  action  of  the  jaw  movements.  As  the  incision  I  employ  is 

not  in  the  body  of  the  bone,  the  above  criticism  does  not  apply.  For 

these  reasons,  Konig  introduced  the  resection  of  the  mandibular  head  as 

the  most  logical  operative  measure  in  such  cases.  Grube  in  1863  and 

Whitehead  in  1874  performed  simple  linear  osteotomies,  but  resection  of 

the  head  had  been  carried  out  successfully  by  Humphrey  in  1854  and  by 

Bottini  in  1872  without,  however,  having  received  general  sanction  until 

re-introduced  by  Konig. 

The  operation  has  been  modified  variously  by  different  surgeons  ac- 

cording to  specific  indications.     In  some  cases  the  coronoid  process  is  re- 
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moved  also,  if  found  capable  of  causing  ankylosis  by  its  own  thickening,  and 
in  others  implantations  are  made  for  the  prevention  of  recurrence.  The 
formation  of  a  pseudarthosis  with  the  ascending  ramus  of  the  jaw  is  also 
a  very  important  modification. 

Resection  Condyloid  Process. — There  are  three  cardinal  requirements 
in  resection  of  the  condyloid  process:  the  field  of  operation  must  be  freely 
accessible;  the  important  neighboring  structures,  such  as  the  facial  nerve 
and  the  internal  maxillary  artery,  must  be  avoided;  and  the  formation  of 

post-operative  scars  must  be  reduced  to  a  minimum. 
The  external  incision  is  extended  from  a  point  in  front  of  the  auricle 

along  the  lower  margin  of  the  zygoma,  forward  for  about  3  cm.  All  the 
soft  parts  are  divided  with  this  incision  to  the  bone,  including  the  periosteum. 
A  second  incision  is  made  from  the  middle  of  the  first,  extending  for  about 
2  cm.,  only  skin  deep,  and  directed  downwards.  The  temporal  artery 
should  be  avoided.  With  elevator  and  flat  side  of  the  knife,  the  soft  parts 
are  lifted  from  the  bone,  over  the  joint  and  reflected  downwards.  At  a 
distance  of  about  18  mm.  below  the  zygoma,  the  superficial  branch  of  the 

facial  nerve  is  found  and  should  be  protected.  Next,  the  neck  of  the  man- 
dibular head  is  laid  free,  the  periosteum  is  carefully  removed  all  around 

as  far  as  possible  and  the  head  is  severed  from  the  bone  with  an  engine  bur 
or  chisel.  First  the  bone  may  be  weakened  along  the  line  of  excision  if 
the  chisel  is  used,  by  drilling  several  holes  in  it.  This  will  facilitate  its 
removal.  The  head  is  dislodged  from  its  socket  and,  if  found  ossified 
therein,  the  bur  or  chisel  may  be  used  to  accomplish  this  purpose,  but  care 

must  be  taken  not  to  drive  the  instrument  into  the  cranium.  If  the  opera- 
tion is  performed  subperiosteally,  with  care,  the  internal  maxillary  artery 

need  not  be  injured.  The  subdermal  tissue  of  the  wound  should  be  closed 
with  catgut  sutures,  while  the  skin  is  fixed  with  horse  hair. 

The  fact  that  the  mouth  is  closed  during  operation  and  cannot  be  forced 

open  at  will  demands  unusual  attention  and  care.  Cabot  found  it  nec- 
essary to  perform  tracheotomy  in  a  patient  who  was  about  to  suffocate  with 

vomited  material.  Paralysis  in  the  region  of  the  facial  nerve  should  also 
be  avoided,  first,  by  searching  for  and  avoiding  the  nerve  and,  second,  by 
protecting  it  with  the  soft  tissues  of  the  wound  against  undue  pressure 
during  the  operation. 

The  results  of  this  operation  are  not  uniform.  While  many  cases  of 
ankylosis  have  been  cured,  quite  a  large  number  proved  to  be  relieved  only 
temporarily.  Resection  is  far  from  an  infallible  remedy  for  the  condition 
may  return  sooner  or  later. 

Helferich  conceived  the  idea  that  the  cause  of  lasting  pseudarthrosis, 
following  fracture  of  long  bones,  often  is  to  be  found  in  the  interposition  of 
muscular  fibers  between  the  fractured  ends  of  bone,  and  proceeded  to  create 
such  a  condition  artificially.  After  resection,  he  interposes  a  flap,  two 
fingers  in  breadth,  derived  from  the  temporal  muscle,  and  fixes  it  in  place, 
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if  need  be,  with  sutures.  The  results  seem  highly  satisfactory,  v.  Mikulicz 
modified  this  operation  by  using  a  flap  derived  from  the  masseter  muscle. 
In  the  treatment  of  ankylosis  by  the  implantation  of  muscle  fiber  in  the 
joint,  Murphy  asserts  that  what  becomes  of  the  muscle  fibers  thus  implanted 
in  a  strange  place  has  not  been  explained  until  recently.  Whether  new 
bone  formation  may  not  take  place  within  the  muscular  mass  and  lead 
to  a  recurrence  has  not  yet  been  ascertained.  A  good  precaution  against 
this  is  the  removal,  at  the  time  of  operation,  of  all  trace  of  periosteum  in  the 
immediate  neighborhood. 

Another  modification  of  this  operation  has  been  suggested  by  Roser. 
After  removal  of  the  mandibular  head,  Roser  inserts  a  thin  gold  plate, 
thus  hoping  to  prevent  reunion  and  ankylosis.  Orlow,  who  employed 

this  method  in  three  cases,  found  that  in  two  a  sinus  developed  as  the  re- 
sult of  the  irritation  caused  by  the  foreign  body.  Payr  and  Chlumsky  have 

suggested,  therefore,  that,  instead  of  gold,  some  absorbable  material  should 
be  used  such  as  magnesium.  There  are  no  cases  on  record,  however,  of 
any  mandibular  operations  where  this  has  been  used.  The  suggestion  would 
seem  useful,  but  Hoffa,  who  used  it  in  knee  operations,  found  that  plates 
of  magnesium  also  act  as  foreign  bodies,  producing  sinuses;  besides,  their 
use  does  not  prevent  the  recurrence  of  ankylosis  any  more  than  gold 

plates. 

Hofmann's  plan  of  treatment,  originally  employed  in  ankylosis  of  the 
elbow  joint,  may  be  found  very  useful  in  mandibular  surgery.  It  con- 

sists of  transplantation  of  free  periosteum  into  the  wound  so  as  to  cover 

the  severed  bone  and  favor  the  development  of  a  false  joint.  The  pro- 
cedure has  proven  successful. 

Another  plan  of  treatment  consists  of  a  resection  of  a  portion  of  the  as- 
cending ramus  other  than  its  upper  end.  This  procedure  has  been  em- 

ployed by  Rochet,  Poisson  and  many  others.  An  oval  incision  is  made 
under  the  vertical  branch  of  the  bone  and  a  trapezoid  piece,  measuring 

about  15  mm.  behind  and  5  mm.  in  front,  is  removed.  Rochet,  who  pro- 
posed this  operation  in  1894,  has  even  added  the  implantation  of  a  mus- 

cular flap  derived  from  the  masseter  between  the  ends  of  severed  bone  as  a 
security  against  reunion.  Of  course,  this  operation  is  much  simpler  than 
opening  the  joint  and  removing  the  mandibular  head.  It  is  to  be  preferred 

particularly  in  those  cases  in  which  extensive  anatomical  changes  in  the  neigh- 
borhood of  the  affected  joint  are  suspected  which  would  render  a  typical 

resection  unusually  difficult. 
I  believe  every  surgeon  of  large  experience  is  willing  to  admit  that  the 

treatment  of  temporo-mandibular  ankylosis  is  more  troublesome  than  the 
treatment  of  ankylosis  in  any  other  joint.  Confronted  by  this  fact  and  the 

failure  on  the  part  of  men  of  great  repute  to  aflect  a  cure  by  joint  opera- 

tions, a  method  the  results  of  which  have  borne  the  test  of  twenty  years' 
trial  in  a  great  many  cases  and  which  have  brought  relief  and  satisfaction 
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to  patients  thus  afflicted  proves  its  efficiency.  We  restore  function  with 

the  least  discomfort  to  the  patient  during  the  post-operative  treatment; 
ankylosis  does  not  recur;  the  function  of  mastication  is  permanently 

re-established;  and  the  patient's  face   is  not  disfigured  by  scars.- 
True  ankylosis  of  the  temporo-mandibular  articulation  is  a  condition 

which,  though  operated  on  by  surgeons  of  the  greatest  skill  with  a  view 
to  establishing  joint  motion,  has  often  been  most  disappointing  in  results. 
The  ankylosis  has  recurred  so  frequently  that  the  making  of  artificial  joints 
has  been  practised  with  satisfaction.  The  complaint,  following  the  effort 
to  establish  artificial  joints  has  been  failure  of  maintaining  motion;  in 
other  words,  that  the  separated  bone  reunites,  defeating  the  object  of  the 

operation. 
Post-operative  Treatment. — The  post-operative  treatment  of  temporo- 

mandibular ankylosis  is  based  upon  the  same  general  principles  that  cover 
the  treatment  of  ankylosis  of  any  joint.  The  treatment  of  an  artificial  joint 
has  been  to  keep  up  sufficient  motion  to  prevent  union  of  the  separated 

fragraents.  This  does  not  apply,  as  previously  stated,  to  the  author's 
method.  Retaining  the  bone  in  a  quiet  state,  after  the  insertion  of  the 

gutta  percha,  is  preferable.  When  the  joint  is  operated  on  and  mucous 
membrane,  muscular  fiber,  or  fascia  are  inserted,  motion  must  be  employed 
as  an  adjunct  in  securing  good  function. 

Facial  Deformity. — The  study  of  mandibular  ankylosis  in  children  fre- 
quently shows  an  incomplete  development  of  the  mandible,  which  is  marked 

by  a  very  conspicuous  facial  deformity  (Fig.  191).  The  lower  incisor  teeth 

often  occupy  a  position  from  one-half  to  an  inch  posterior  to  the  upper 
incisors.  The  extreme  recession  of  the  chin  or  symphysis  of  the  mandible 

gives  to  the  patient  the  so-called  parrot-shaped  mouth,  v.  Bergmann  at- 
tempted to  overcome  the  facial  deformity  due  to  the  diminutive  size  of  the 

mandible  by  bringing  it  bodily  forward.  For  that  purpose  an  apparatus  was 

constructed  embodying  Sauer's  principles  of  treatment.  It  consisted  of  an 
aluminum-bronze  plate  fixed  to  the  maxillae  and  provided  with  an  inclined 
margin  that  would  catch  the  incisors  and  draw  the  mandible  forward  every 
time  the  patient  closed  his_  mouth.  The  whole  was  supported  by  a  wire 

frame-work  attached  to  the  mandible.  The  patient,  a  woman,  was  requested 

to  w^ear  the  apparatus  twice  daily  for  an  hour.  In  six  months  the  mandible 
was  found  permanently  moved  forward  over  the  breadth  of  a  small  molar 
tooth  and  the  articulation,  up  to  the  incisors,  was  correct. 

There  are  a  few  cases  on  record  in  which  the  deformity,  lasting  since 
childhood  in  conjunction  with  mandibular  ankylosis,  was  diminished  to 
some  extent  by  a  renewed  growth  of  the  bone  after  operation  for  ankylosis. 
In  most  cases,  however,  the  deformity  is  permanent  unless  specifically 
treated,  and  the  most  that  can  be  looked  for,  as  the  result  of  the  operation 
for  ankylosis,  is  normal  functioning. 
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EXTRA-ARTICULAR  ANKYLOSIS 

Etiology  of  Acute  Form. — The  extra-articular  form  of  mandibular 
ankylosis  may  be  either  acute  or  chronic.  The  former  may  be  temporary 
while  the  latter  is   permanent. 

Temporary  extra-articular  ankylosis  may  be  caused  by  muscle  cramps  or 
trismus  affecting  the  masticatory  muscles.  A  typical  example  of  the  tonic 
form  of  contraction  of  this  set  of  muscles  is  seen  in  the  initial  stages  of  tetanus. 
It  has  also  been  observed  in  trichinosis  and  is  common  in  the  following 
neuroses:  tetany,  hysteria  and  epilepsy.  Furthermore,  it  may  be  seen  in 
a  large  group  of  more  or  less  obscure  conditions:  hemorrhage  in  the  medulla 
oblongata,  acute  bulbar  paralysis,  tumors  in  the  pons  varolii  and,  very  rarely, 
in  cerebral  apoplexy.  In  hysterical  patients  we  may  find  spastic  contraction 
of  the  masticatory  muscles  in  conjunction  with  similar  phenomena  in  other 

sets  of  muscles  in  the  body,  but  whether  they  ever  occur  alone  is  not  posi- 
tively established.  Kocher  reports  a  case  of  spastic  contraction  of  the  masti- 
catory muscles  alone,  but  he  considers  this  condition  not  the  result  of  hysteria, 

but  an  independent  affection  cf  nervous  origin,  not  unlike  spastic  torticollis 

(wry  neck)  or  tic  convulsif.  This  'idiopathic'  spastic  contraction  of  the 
muscles  of  mastication  continued  in  Kocher's  patient  for  months  without 
any  apparent  cause. 

Besides  these  purely  nervous  muscular  contractions,  we  meet  a  number 
of  inflammatory,  usually  painful,  processes  leading  to  ankylosis  of  the 
mandibular  joint.  Acute  periosteitis,  acute  inflammation  of  the  joint 
itself,  ulcerous  stomatitis,  impacted  third  molar,  acute  parotitis,  tonsillitis, 
cellulitis  and  abscess  in  the  masseter  muscles  are  some  of  the  extra-articular 

conditions  that  may  bring  about  ankylosis.  Tuberculosis  and  syphilis  oc- 
casionally are  factors.  Ankylosis  is  not  due  to  enforced  rest  of  the  joint. 

Its  movement  in  most  conditions  mentioned  above  causes  pain.  Nor  is 
it  due  to  a  reflex  tonic  contraction  of  the  muscles.  Although  these  may  be 

contributory  causes,  the  chief  factor  in  extra-articular  ankylosis  is  the  in- 
flammatory infiltration  of  the  masticatory  muscles  and  of  the  subcutaneous 

tissues  in  general. 

The  neuro-muscular  ankylosis  does  not  persist  when  the  patient  is  under 
anesthesia.  Thus  its  non-inflammatory  character  may  be  easily  ascertained. 
On  the  other  hand,  inflammatory  ankylosis,  though  it  may  be  more  easily 

relieved  during  narcosis  by  forcible  separation  of  the  jaws,  is  not  entirely  re- 
lieved by  it.  Inflammatory  ankylosis  is  usually  partial;  at  times  it  may  be 

so  extensive  that  the  teeth  remain  in  contact  with  each  other  permanently. 
Treatment. — In  these  cases  treatment  is  directed  toward  the  condition 

which  causes  the  ankylosis.  A  periosteal  abscess  is  opened,  an  impacted 
third  molar  removed,  and  so  with  every  condition.  The  ankylosis  may 
persist  for  some  time  after  the  primary  condition  is  relieved.  If  it  does  not 
disappear  after  the  lapse  of  a  short  time,  during  which  the  inflammatory 

30 
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exudate  in  the  muscles  subsides,  a  system  of  passive  exercises  or  forced 
movements  of  the  joint  is  inaugurated.  This  may  be  accomplished  by 

means  of  a  spiral  dilator  introduced  between  the  teeth  by  the  patient  him- 
self and  used  twice  daily,  according  to  directions.  Grady  has  improvised 

such  a  spiral,  provided  with  a  pair  of  caps  made  of  hard  rubber,  which  pro- 
tect the  teeth  from  damage  when  the  spiral  is  opened  and  the  jaws  forced 

apart.  Massage  of  the  parts  may  help  to  remove  the  infiltrations  by  ab- 
sorption if  properly  performed. 

Fig.  196  illustrates  the  results  obtained  in  a  httle  girl  who  was  treated 
for  false  ankylosis  due  to  scarlet  fever. 

The  child  had  temporo-mandibular  ar- 
thritis. A  Heister  mouth  gag  was  used 

between  the  teeth  on  either  side  of  the 

mouth.  Under  anesthesia  these  for- 

cibly separated  the  jaws.  A  wooden 
spool  was  placed  between  the  teeth  and 
removed  occasionally.  At  night  it  was 
kept  in  all  the  time.  The  spool  was 
kept  in  use  for  about  a  year  off  and  on. 

It  has  been  my  experience  that  the 
infiltration  of  serous  fluids  in  muscles 

of  the  cheek,  if  not  quickly  relieved, 

is  followed  by  hypertrophy  of  the  tis- 
sue and  permanent  deformity.  These 

deformities  frequently  call  for  surgical 
treatment. 

Chronic  Form. — Inflammatory  proc- 
esses, leading   to  the  formation  of  ex- 

tensive scar  tissue  in  the  cheeks,  may  cause  permanent  contraction  of  the 

jaws. 
Pathology. — The  movement  of  the  mandible  is  made  possible  greatly 

through  the  very  marked  elasticity  of  the  mucous  membrane  covering  the 
cheek.  When  the  mouth  is  closed,  the  mucous  membrane  does  not  lie  in 
folds  and  its  great  elasticity  is  shown  by  the  fact  that  it  permits  such  a  wide 
separation  of  the  jaws.  If  a  portion  of  the  mucous  membrane  is  lost  or  if 
it  loses  its  elasticity  for  any  reason,  the  necessary  result  is  that  the  mandible 
is  more  restricted  in  its  mobility.  This  limitation  is  particularly  great  when 

scars  form  extending  from  the  upper  to  the  lower  jaw.  The  cheek  'pocket' 
may  become  entirely  obliterated  by  the  scar  tissue  uniting  the  two  jaws. 

The  strong  fibrous  scar  tissue  may  be  further  strengthened  by  the  develop- 
ment within  it  of  genuine  bone  substance.  This  has  been  observed  in  a 

number  of  instances.  In  the  course  of  time  the  scar  contracts  more  and  more, 

thus  drawing  the  lower  jaw  more  closely  to  the  upper.  The  use  of  the 
dilator  may  enable  one,  in  such  instances,  to  make  an  inspection,  only  to 

Fig.  196. — Result   obtained   in  false  an- 
kylosis of  mandible  due  to  scarlet  fever. 
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discover,  perhaps,  that  there  are  but  a  few  elastic,  normal  fibers  left  in  the 
cheek. 

Important  Causes. — The  most  important  causes  of  scar  formation  in  the 
mucous  membrane  of  the  cheek  are  ulcerous  and  gangrenous  stomatitis,  or 
noma  and  burns  with  acids,  either  accidental  or  with  suicidal  intent.  In 

noma,  the  most  serious  of  these  causes,  the  gangrene  may  involve  all  the 

soft  tissues  of  the  cheek,  including  the  skin,  so  that  the  whole  is  transformed 

into  one  mass  of  scar  tissue.     Usually,  however,  the  skin  remains  free.     Ulcer- 

Fig.  197. — Application  of  jackscrew  for  forcing  the  mouth  open  in  false  ankylosis.     {Crycr.) 

ative  stomatitis  of  mercurial  origin  leads  most  often  to  the  formation  of 

extensive  scars,  but  other  varieties  of  this  disease  may  also  bring  about  this 

condition.  For  instance,  ulcerations  in  the  neighborhood  of  the  teeth  may 

result  in  very  serious  consequences. 

Acute  infectious  diseases,  in  the  course  of  which  severe  forms  of  stomatitis 

develop,  may  be  considered  the  direct  cause  of  many  cases  of  scar  formation 

in  the  soft  structures  of  the  oral  cavity.  The  indiscriminate  use  of  mercury 

and  the  consequent  stomatitis  are  blamed  by  Mears  for  the  prevalence  of 
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mandibular  scar  contraction.  Syphilitic  ulcerations  cause  extensive  scar 
formation  more  often  than  the  tuberculous.  Carcinoma  of  the  cheek  must 

also  be  mentioned  as  one  of  the  conditions  capable  of  destroying  the  elasticity 

of  its  mucous  membrane.  Their  extirpation  causes,  incidentally,  the  loss  of 

considerable  mucous  membrane  and  consequent  limitation  of  the  movements 

of  the   jaw. 

The  general  and  local  symptoms  are  otherwise  exactly  like  those  of  intra- 
articular ankylosis:  disturbance  of  speech  and  nutrition,  frequent  occurrence 

of  stomatitis,  and,  if  the  condition  has  become  established  early  in  life, 

maldevelopment  of  the  mandible. 

Treatment. — In  the  treatment  of  ulceration  of  the  cheek,  it  is  of  the 
highest  importance  to  prevent  extensive  formation  of  a  scar  by  judicious 

dilatation.     Where  the  loss  of  tissue  is 

'-''  ',  extensive,  it  is  not  possible  to  limit  the 
formation  of  scar  tissue  and  undesirable 

C~"'  '\  .--7J^      contractions.     Division  of  the  scar  tis- sue or  even  its  forcible  dilatation  does 

not  hold  great  hopes  for  ultimate  favor- 
able   results.     The    treatment,    in    ad- 

^  ,        vanced  cases,  resolves  itself  into  a  choice 

^_  -    ' " " ' -.^  :  '^       between  the  formation  of  a  false  joint 

Fig.  igS.-Oppositesidrrfa  typical  or  a  plastic  operation  on  the  cheek, 

jaw  having  a  true  unilatral  ankylosed  The  false  joint'  operation  has  been  de- tempero-mandibular    articulation.  -i      , 
{Cryer.)  scribed  on  page  459. 

The  plastic  operation  consists  in  di- 
vision or  removal  of  the  scar  tissue  and  replacement  with  healthy  mucous 

membrane  or  skin.  There  are  three  ways  of  performing  this  operation:  (i) 

by  transplantation  of  free  mucous  membrane,  (2),  by  transplantation  of 

mucous  membrane  flaps  obtained  from  the  neighborhood,  or  (3),  of  skin 

flaps  instead  of  mucous  membrane,  similarly  obtained.  Any  of  these  opera- 
tions may  be  performed  upon  the  removal  of  extensive  scar  tissue  or  after 

any  operation  necessitating  the  loss  of  much  tissue,  such  as  extirpation  of 
carcinoma  of  the  face. 

The  skin  is  well  adapted  to  replace  mucous  membrane  because  it  assumes, 

in  the  course  of  time,  some  of  the  characteristics  of  mucous  membrane  when 

transplanted.  The  epidermis  becomes  thin,  the  horny  layer  disappears  and 

the  true  skin  assumes  a  pink  appearance  not  unlike  that  of  the  mucous  mem- 
brane. 

Palate  Mucosa  Grafts — Murphy. — Recently  Murphy  resorted  to  a 

method  of  flap-interposition  in  two  cases  of  ankylosis  of  the  jaw.  "The 
flap  was  removed,  in  one  case,  from  the  hard  and  soft  palates  and  consisted 

of  mucosa  and  submucosa.  It  was  a  pedicled,  tongue-shaped  flap  and  it 
was  swung  outward  so  as  to  cover  over  the  denuded  bony  surface  of  the  upper 

jaw  which  had  been  formed  when  the  jaws  were  chiseled  apart."     The  result 
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was  excellent  (Figs.  199  and  200).  In  the  second  case  the  flaps  were  taken 

from  the  floor  of  the  mouth  by  the  side  of  the  tongue  and  from  the  hard 

palate.     The  denuded  areas  healed  nicely  without  scar  formation. 

Chronic  Myogenous  Ankylosis  of  the  Temporo -mandibular  Joint. — 
Chronic  contraction  of  the  muscles  of  mastication  result  in  chronic, 

spastic  ankylosis.  The  most  important  cause  of  such  condition  is  Myositis. 

The  so-called  progressive  ossifying  myositis  is  a  disease  which  hardlv  can  be 
considered  of  an  inflammatory  nature,  in  spite  of  its  designation.  It  is 

quite  probable  that  in  this  condition  we  are  dealing  with  a  congenital 

anomaly  having  nothing  in  common  with  the  various  forms  of  myositis 

induced  by  infection.     The  disease  begins  in  early  youth  and  first  mani- 

FiG.   199. — Showing    fixation    of   the  jaws 
before  operation.     (/.  B.  Murphy.) 

Fig.  200. — Showing  the  degree  of  volun- 
tary separation  of  the  jaws  about  four  weeks 

after  the  operation.     (/.  B.  Murphy.) 

tests  itself  by  swelling  of  various  muscles,  later  leading  to  the  formation 

of  osseous  tissue  and  simultaneous  degeneration  of  the  muscular  elements. 

The  muscles  of  the  back  are  the  first  to  be  attacked  by  the  disease,  then  it 

spreads  to  the  extremities  and  to  the  masticatory  muscles,  for  which  it  seems 

to  show  a  predilection.  Each  attack  of  a  new  set  of  muscles  is  ushered 

in  by  fever  and  other  constitutional  symptoms. 

The  connective  tissue  of  the  masticatory  muscles  proliferates  and  the 

whole  muscular  mass  swells.  Next,  various  ossifying  centers  are  formed  in 

the  muscles,  the  fibers  of  which  undergo  degeneration.  The  ossifying  centers 

unite  when  they  form  extensive  plates  binding  and  fixing  together  the  various 

parts.  This  ossification,  involving  particularly  the  masseters  and  pterygoid 

muscles,  binds  the  mandible  to  the  maxillae  in  a  manner  that  seriously 
interferes  with  nutrition. 
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Syphilitic  Myositis. — Syphilitic  myositis  is  another  important  cause  of 
chronic  myogenous  ankylosis  of  jaws.  It  was  Lewin  who  first  showed  that 

diffuse  interstitial  inflammation  of  certain  muscles  and  groups  of  muscles 

may  be  observed  as  the  result  of  syphilis.  The  disease  manifests  itself  by 

swelling  and  induration,  never  ending  in  suppuration,  but  leading  to  gradual 

degeneration  and  disappearance  of  the  parenchymatous  elements.  This 

very  rare  affection  appears  in  the  later  stages  of  syphilis  along  with  gummata 

in  various  muscles.  The  masseter  is  affected  frequently.  Clinically,  the 

condition  manifests  itself  by  a  tender  indurated  swelling  of  the  muscle  and 

its  consequent  tonic  contraction.  It  responds  quickly  to  potassium  iodid 

and  mercury  treatment,  thus  revealing  its  syphilitic  nature.  This  is  illus- 

trated by  one  of  Ostermeier's  cases  in  which  the  patient  was  unable  to  open 
his  mouth  wider  than  i  cm.  owing  to  an  induration  of  the  masseter  muscle, 

but,  after  only  twenty-six  days  of  treatment  with  potassium  iodid,  the  swell- 

ing of  the  cheek  disappeared  and  the  mandible's  range  of  motion  was  again 
normal. 

Non-specific  Forms  of  Myositis. — Non-specific  forms  of  interstitial 
chronic  myositis,  leading  to  chronic  ankylosis,  are  even  more  common. 

In  such  cases  the  condition  is  brought  about  by  the  invasion  of  pyogenic 

bacteria,  usually  staphylococci  or  streptococci.  The  infection  may  be  local 

or  the  result  of  a  general  infection. 

Periosteitis  of  the  jaw,  or  swelling  over  the  crown  of  a  third  molar  tooth, 

usually  causes  acute  ankylosis  on  account  of  infiltration  and  contraction 

of  the  masticatory  muscles,  but  the  contracted  state  of  the  muscles  often 

persists  after  the  primary  condition  has  been  removed,  the  involved  mus- 
cles become  harder  and  harder  and  more  contracted  and  the  degree  of 

ankylosis  thereby  increased. 

Seggel,  who  has  studied  the  microscopical  appearance  of  these  muscles, 

reports  that  they  present  a  diffuse  interstitial  myositis  with  scar  formation 
here  and  there  and  more  or  less  radical  loss  of  muscular  fibers  which  are 

replaced  by  connective  tissue.  Even  osseous  formation  within  the  muscle 

may  take  place,  according  to  Konig,  who  examined  the  inflamed  mas- 
ticatory muscles  in  a  case  of  osteomyelitis.  In  chronic  cases  of  long 

standing,  contractions  may  involve  all  the  surrounding  soft  structures, 

including  not  only  muscle,  but  fascia  and  blood-vessels  as  well,  as  has 
been  observed  by  Richet,  and  the  ankylosis  is  thereby  increased. 

The  interstitial  polymyositis,  described  above  as  a  local  process  due 

to  local  conditions  only,  may  also  manifest  itself  in  the  course  of  general 

infectious  diseases.  In  the  former  case,  the  local  condition  is  acute;  in  the 

latter,  chronic.     The  pathological  changes  in  both  instances  are  analogous. 

We  have  already  mentioned  that  acute  interstitial  myositis  may  be 

due  to  acute  osteomyelitis.  In  the  same  manner,  the  chronic  form  of  osteo- 

myelitis may  bring  about  a  chronic  interstitial  inflammation  of  the  masti- 
catory muscles  and  chronic  ankylosis  of  the  mandible.     Two  such  cases 
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have  been  reported  by  Kader.  The  mandibular  ankylosis  of  several  years' 
duration  was  caused  in  both  by  interstitial  inflammation  and  consequent 
contraction  of  the  masseter  muscle  on  one  side  of  the  face. 

Treatment. — Ankylosis,  due  to  chronic  interstitial  myositis  of  non- 
syphilitic  origin,  must  be  relieved  by  surgical  intervention.  Attempts  to 

stretch  the  parts  or  to  overcome  the  contraction  of  the  jaw  by  passive  force 

are  usually  futile.  In  some  of  these  cases  apparent  good  results  have 

been  obtainable  by  simple  division  of  the  affected  muscle  (myotomy).  As 

the  post-operative  course  has  not  been  inquired  into,  it  may  be  that  the 

relief  proved  only  temporary.  Extirpation  of  the  afifected  area,  if  circum- 
scribed, may  prove  more  efficient  and  lasting  in  its  results.  This  operation 

has  been  carried  out  by  Burchard  in  myositis  ossificans. 
Where  the  inflammation  of  the  muscles  is  diffuse  and  the  contraction 

of  the  jaw  very  extensive,  a  pseudarthrosis  may  be  established  in  front 

of  the  contracted  muscles,  as  recommended  by  v.  Esmarch,  or  the  method 

of  Le  Dentu  may  be  followed  of  cutting  the  insertions  of  the  affected  muscles. 

In  myogenous  contraction  of  the  mandible,  Le  Dentu  relieves  the  con- 
dition by  cutting  the  masseter  and  internal  pterygoid  muscles  at  their 

insertion.  After  the  operation  and  while  healing  proceeds,  the  patient's 
mouth  is  kept  open. 

The  operation  has  also  been  advised  in  chronic  ankylosis  of  the  man- 
dible due  to  tonic  contraction  of  the  muscles  of  mastication,  independently 

of  Le  Dentu,  by  Kocher.     The  results  have  been  more  or  less  satisfactory. 

MECHANICAL  CAUSES  OF  MANDIBULAR  CONTRACTION 

The  presence  of  tumors  in  the  neighborhood  of  the  mandibular  angle 

may  prove  a  mechanical  impediment  to  the  free  movements  of  the  jaw. 

This  is  particularly  the  case  in  tumors  of  the  parotid  gland,  situated  as  the 

latter  is,  mostly  between  the  mastoid  process  and  the  vertical  ramus  of 

the  mandible.  Acute  inflammation  of  the  parotid  gland  may  cause  temporary 

ankylosis. 

The  mandibular  ankylosis  caused  by  malignant  growths  in  certain 

parts  of  the  oral  cavity  is  more  serious  and  lasting.  Merkel  has  observed 

that  syphilitic  gummata  may  also  act  mechanically  as  a  cause  of  ankylosis, 

and  it  is  probable  that  actinomycosis  of  the  jaw  and  face  may  act  in  a 

similar  manner.  It  is  not  always  possible  to  ascertain  in  these  cases  whether 

the  impediment  to  the  movements  of  the  jaw  is  only  mechanical  or  due 

to  the  inflammatory  reaction  of  the  parts.  A  case  is  on  record  where  a 

bullet  lodged  so  as  to  cause  complete  ankylosis  of  the  mandible. 
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THE  ANTRUM  OF  HIGHMORE 

Introduction. — It  js  not  the  intention  of  the  author  to  enter  into  a  dis- 
cussion of  the  pathology  of  the  teeth  except  so  far  as  it  relates  to  the  dis- 

eases associated  with  them  or  dependent  upon  them  for  their  origin.  A 
work  on  oral  surgery  would  be  very  deficient  in  imparting  information  to 
the  reader  which  would  guide  him  in  the  diagnosis  of  the  diseases  of  and 
associated  with  the  oral  cavity  if  he  were  not  well  informed  in  the  field  of 
dental  pathology.  Few  are  exempt  from  dental  lesions  and  the  neglect 
of  the  teeth  leads  to  their  breaking  down  and,  often,  to  infection  of  the 
surrounding  soft  parts.  We  have  the  consequences  of  dental  caries  and 
the  diseases  resulting  therefrom  constantly  before  us.  The  history  of 

dental  caries  suggests  the  story  of  the  lost  horse-shoe  nail.  For  want  of  the 
nail  the  shoe  was  lost;  for  want  of  the  shoe  the  horse  was  lost;  for  want 

of  the  horse  the  rider  was  lost;  all  in  consequence  of  a  little  care  in  read- 
justing the  horse-shoe  nail.  Such  is  the  history  of  those  who  neglect  the 

necessary  care  in  preventing  the  advance  of  dental  caries. 
The  clinical  experience  of  an  oral  surgeon  is  filled  with  examples  of  early 

neglect  of  the  teeth,  and  this  neglect  is  manifested  in  the  development  of 
many  diseases,  some  of  which  are  of  the  gravest  character.  In  an  experience 
extending  over  a  period  of  thirty  years,  during  which  time  I  have  been  a 
teacher  of  dental  and  medical  students,  I  have  realized  that  professors  in 
medical  colleges  do  not  recognize  the  importance  of  teaching  their  students 

the  diseases  of  the  teeth  and  their  influence  on  the  general  system.  Statis- 
tics gathered  from  all  parts  of  the  world  show  that  ninety-seven  per  cent,  of 

all  the  people  have  diseases  of  the  teeth.  The  teeth,  therefore,  are  more 
subject  to  disease  than  any  other  tissue  of  the  body.  They  are  the  least 
understood,  the  least  considered  and  the  most  neglected,  not  only  by  the 
laity,  but  by  the  medical  profession  generally.  The  apathy  of  medical 

college  faculties  in  making  the  study  of  the  teeth  and  their  diseases,  espe- 
cially as  they  bear  upon  other  parts  of  the  body,  obligatory  upon  the 

students,  is  a  sad  comment  on  the  alertness  of  the  faculty  in  recognizing  and 

teaching  their  students  how  to  prepare  themselves  to  assume  the  grave  re- 
sponsibilities of  treating  human  ills.  The  tremendous  wave  of  oral  prophy- 

laxis, which  at  the  present  time  is  sweeping  the  entire  world,  let  us  hope  may 

awaken  the  medical  profession  to  a  full  sense  of  its  responsibility  in  pre- 
paring students  for  the  duties  of  their  profession. 

While  we  recognize  the  great  advancement  made  in  laboratory  research, 

472 
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the  isolation  of  pathogenic  micro-organisms,  the  wonderful  achievements  in 
cranial,  thoracic,  abdominal  and  bone  surgery,  we  cannot  fail  to   recognize 

Fig.  201. — Anterior  view  of  a  vertical  transverse  section  of  a  negro  skull  between  the 
second  premolar  and  the  first  molar  tooth,  showing  probe  passing  through  the  frontal  sinus, 
the  hiatus  semilunaris  and  ostium  maxillare,  into  the  maxillary  sinus.     {Cryer.) 

inexcusable  errors  made  in  operations  about  the  face  and  in  the  diagnosis  of 

maladies  due  to  dental  lesions  in  consequence  of  a  lack  of  knowledge  of  den- 

First  molar  First  molar 

Fig.  202. — Vertical   transverse   section   showing   the   close   relation   of  the  roots  of  the 
molar  teeth  with  the  maxillary  sinus  (antrum).     {Cryer,  Dental  Cosmos.) 

tal  pathology  on  the  part  of  physicians  and  surgeons.     Though  accuratedn 
the  diagnosis   of   diseases   in   other  portions  of   the   body   based   upon   a 
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knowledge  of  bacteriology,  and  highly  skilled  in  general  surgery  and 

medicine,  yet  they  are  unable  to  make  a  diagnosis  of  the  simplest 

dental  lesions  which  may  be  responsible  for  neuralgias,  local  and  general, 

infections  of  the  bones  followed  by  caries  or  necrosis,  involvement  of  the 

glands,  of  the  antrum  of  Highmore,  of  the  nasal  cavity  and  of  all  the  sur- 
rounding tissues.  For  the  want  of  such  knowledge,  I  have  seen  sections  of 

the  mandible,  including  all  of  that  portion  of  the  bone  occupied  by  the 

incisor  and  bicuspid  teeth,  removed  in  the  treatment  of  an  abscess  arising 

Fig.  203.^ — Section  from  a  frozen  head.  Notice. — i.  Difference  in  the  dimentions  of  the 
antra  although  the  outside  appearance  is  nearly  the  same.  2.  Thickness  of  the  floor  of 
antrum  on  left  side.  3.  Difference  of  the  relation  of  the  floor  of  each  antrum  to  the  nasal 
floor.     {Conboy,  Dental  Cosmos.) 

from  the  incisor  teeth,  which  was  not  properly  diagnosed.  Making  ex- 
ternal incisions  through  the  face  based  upon  an  erroneous  diagnosis  is  an 

unwarranted  procedure,  yet  it  is  of  common  occurrence.  If  the  dental 

lesions  had  been  recognized,  the  condition  could  have  been  easily  treated  by 
dental  measures. 

Anatomy. — Studying  the  antrum  of  Highmore  or  maxillary  sinus  or 
maxillary  antrum  from  an  anatomical  point  of  view,  we  find  that  it  varies 

greatly  in  form  and  in  size  in  different  individuals  (Figs.  201  and  202).     More- 
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over,  it  varies  in  form  and  size  in  the  same  individual  (Fig.  203).  It 

is  frequently  invisible  at  birth,  but  at  the  twelfth  year  its  size,  in  propor- 
tion to  the  child  bone,  is  the  same  as  in  the  adult  bone.  One  antrum  may  be 

small  with  thick  walls,  while  the  other  may  be  very  large  and  the  walls  thin. 
Its  wall  may  extend  to  the  vomer,  thus  obstructing  the  nasal  passage.  The 
antrum  is  in  form  like  a  pyramid,  the  base  of  which  is  toward  the  nose  while 
the  apex  is  toward  the  malar  bone  (Figs.  204  and  205).  This  description  is 
correct   in  most   cases,  but   there  are  many   exceptions  (Fig.   206).     It  is 

R.F.S. 

LE.S. 

R.E.S. 

L.M.S R.M.S. 

Fig.  204. — Skiagraph  of  a  dry  skull  showing  the  antrum  and  frontal  sinuses.  R.M.S. 
and  L.M.S.,  right  and  left  maxillary  sinus;  R.F.S.  and  L.F.S.,  right  and  left  frontal 
sinus;  R.E.S.  and  L.E.S.,  right  and  left  ethmoid  sinus.     (Loeb.) 

lined  with  mucoperiosteum  and,  in  its  normal  state,  contains  air.  The 
mucous  secretion  is  carried  out  of  the  osteum  maxillare  (Fig.  207)  into  the 
nose  by  action  of  the  ciliated  epithelium.  Its  function  is  said  to  be  to  assist 
in  giving  resonance  to  the  voice. 

Its  roof  is  formed  by  the  orbital  plate,  its  floor  by  the  aveolar  process, 
its  anterior  wall  by  the  facial  and  the  posterior  by  the  zygomatic  surface. 

At  its  base,  corresponding  to  the  position  of  the  ethmoid  abov^e,  the  inferior 
turbinate  below  and  the  palate  bone  behind,  is  a  small  opening  which  com- 

municates with  the  middle  meatus  of  the  nose,  the  osteum  maxillare. 
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The  osteum  maxHlare  communicates  with  the  nasal  cavity  through  the 

infundibulum  ethmoidale  and  is  the  direct  passageway  between  the  nasal 

Fig.  205. — Lateral  view  of  the  frontal  sinus  (F.S.)  and  the  maxillary  sinus  (M.S.)-     (Loeb.) 

Fig.  206. — Anterior  view  of  a  vertical  transverse  section  showing  lack  of  uniformity  in 
the  two  maxillary  sinuses.     (Cryer.) 

cavity  and  the  maxillary  sinus.  There  may  be  more  than  one  opening.  In 

general  the  floor  of  the  sinus  is  lower  than  the  floor  of  the  nose  (Fig.  202). 

"It  is  a  fairly  safe  rule  to  follow  that  when  the  canine  fossa  and  the  lateral 
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Fig.   207. — Anterior  view  of  a  vertical  transverse  section  of  the  right  side  of 
the  face.     (Cryer.) 

\^ Fig.  208. — Anterior  view  of  a  vertical  transverse  section,  near  the  first  premolar,  showing 
variations  in  the  maxillary  sinuses  and  the  nasal  fossae.     {Cryer.) 
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Fig.  209. 

Fig.  210. 

Figs.  209  and  210. — Anterior  and  posterior  views  of  a  vertical  transverse  section  in  the 
region  between  the  second  premolar  and  iirst  molar  teeth,  showing  a  wire  passing  from  the 
frontal  sinus  into  the  maxillary  sinus.     The  frontal  sinus  extended  downward  to  nearly  the 
level  of  the  upper  portion  of  the  antrum.     (Crycr.) 
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Hiatus  semilunaris' 

Ostium  maxillare   ' — 7 

Fig.   211. — Antero-posterior  division  through  the  maxillary  sinus.     (Cryer.) 

Sound   passing  through  in- 
f        f{      fra-orbital  canal  and  foramen 

Infra-orbital  sinus 

Infra-orbital  foramen Maxillary  sinus  (antrum) 

Opening  caused  by  apical abscess 

Fig.  212. — Vertical  transverse  section  showing  the  close  relation  of  the  roots  of  the  molar 
teeth  to  the  maxillary  sinus  (antrum).     [Cryer,  Dental  Cosmos.) 



480  ORAL    SURGERY 

nasal  wall  are  simultaneously  approximated,  the  canine  and  the  premolar 
teeth  do  not  bear  a  direct  relation  to  the  sinus  maxillaris.  In  such  a 

case  a  perforator  pushed  through  a  premolar  tooth  socket  might  readily 

enter  the  lateral  nasal  wall,  even  pass  through  it,  passing  entirely  free  of 

the  sinus  cavity"^  (Fig.  208). 
The  relation  between  the  frontal  region  and  antral  cavities  or  sinuses 

is  of  the  utmost  importance,  both  from  the  etiologic  and  pathologic  stand- 

points, hence  the  theory  of  Schaeffer's  conclusions  from  the  study  of 

adult  specimens,  ranging  from  18  to  80  years  of  age,  is  as  follows:  "We 
have,  therefore,  a  gutter-like  channel  of  varying  depth  and  efi&ciency  com- 

municating between  the  frontal  region  and  the  sinus  maxillaris,  includ- 

FiG.  213. — Illustration  showing   bicuspid    root    projecting    into    the    antrum.    {Conhoy, 
Dental   Cosmos.) 

ing  the  sinus  frontalis  in  56  per  cent,  of  cases  and  some  of  the  cellulse 

ethmoidales  anterior  in  nearly  all  cases"  (Figs,  209  and  210). 
Supernumerary  openings  often  exist.  Crossing  the  cavity  of  the  an- 

trum, thin  laminae  of  bone  may  be  seen  frequently,  which,  in  some  instances, 

nearly  divide  the  antrum  into  two  or  more  cavities  (Fig.  211).  Gru- 

ber  found  a  complete  division  of  the  sinus  in  2.5  per  cent,  of  cases.  Usu- 

ally they  are  crescentric  projections  which  offer  "almost  insuperable  ob- 

structions in  attempting  to  drain  fluid  from  the  sinus"  either  through  the 
processes  alveolaris  or  through  the  inferior  nasal  meatus.  Schaeffer  found 

that  even  repeated  punctures  through  both  these  avenues  would  not,  in 
some  cases,  drain  all  these  recesses. 

^  Jacob  Parsons  Schaeffer,  American  Journal  of  Anatomy,  Vol.  X,  No.  2,  April,  1910. 
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Through  the  posterior  wall  of  the  antrum  the  posterior  dental  vessels 
and  nerves  enter;  these  supply  the  molar  and  bicuspid  teeth.  Extending 
up  into  the  floor  of  the  antrum  are  conical  processes  corresponding  to  the 
roots  of  the  molar  teeth  (Fig.  212).  In  some  cases  the  roots  of  the  bicuspid 

teeth  also  may  be  seen  (Fig.  213).  Not  infrequently  these  conical  proc- 
esses, as  they  appear  in  the  recent  state,  are  found  to  be  the  apices  of  the 

roots  of  the  teeth  over  which  there  is  no  bone,  the  membranes  only  sepa- 
rating them  from  the  cavity  of  the  antrum  (Fig.  214). 

Fig.  214. — Teeth,  the  roots  of  which  penetrate  the  antrum.     (Loos.) 

ACUTE  EMPYEMA  OF  THE  ANTRUM  OF  HIGHMORE 

The  apices  of  tooth  roots  often  penetrate  the  antrum.  When  dental 
caries  occurs,  followed  by  pulpitis  with  pus  formation  and  involvement  of 

the  pericementum,  pathogenic  micro-organisms  pass  through  the  apical 
foramen.  A  dento-alveolar  abscess  is  thus  formed  (Fig.  215).  Infection  may 
follow  the  extraction  of  teeth  or  roots  of  teeth:  first,  by  the  passage  of 
an  infected  tooth  root  into  the  antrum;  second,  by  the  passage  of  foreign 

substances;  third,  by  the  passage  of  oral  pathogenic  micro-organisms;  and 
fourth,  by  the  introduction  of  unclean  instruments.  As  pus  will,  gener- 

ally, make  its  exit  through  the  surface  which  affords  the  least  resist- 

31 
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ance,  it  is  easy  to  understand  why  empyema  of  the  antrum  so  fre- 

quently follows  the  formation  of  dento-alveolar  abscesses,  suppuration  of 
the  pericementum  and  other  infections  of  dental  origin.  A  tooth  with 
dead  pericementum  is  like  a  piece  of  necrotic  bone;  it  should  be  taken 
away.  It  is  a  menace  to  the  surrounding  parts  and  may  be  the  seat 

of  antral  infection.  Suppurative  dento-alveolitis  unquestionably  may  be 
the  cause  of  empyema  of  the  antrum.  It  has  also  closely  followed  opera- 

tions on  pulpless  teeth. 

I  am  certain  that  the  rhinologist,  to  whom  so  many  patients  suffer- 
ing from  empyema  of  the  antrum  apply  for  treatment,  frequently 

overlooks  the  dental  origin  of  this  disease.  Among  the  patients  in  one 
of  my  clinics  recently,  nine  were  suffering  from  empyema  of  the  antrum. 
The  condition  in  each  case  had  its  origin  from  diseased  teeth.     Infection  of 

Fig. -Effects  of  decaying  roots  on  maxilla,     a,  Cyst;  b,  root  which  has  set  up  chronic 
suppuration.    {Rose,  Dental  Cosmos.) 

the  membranes  of  the  antrum  quickly  follows  the  discharge  of  pus  into  it 

from  dento-alveolar  abscesses,  the  entire  mucous  membrane  of  the  antrum 
becoming  involved.  Empyema  of  the  antrum  may  be  the  result  of  trauma 
or  foreign  substances  forced  into  it,  teeth,  tooth  roots,  bullets  (Fig.  216),  etc. 

It  may  follow  rhinitis  with  complications,  or  it  may  become  secondarily  in- 
fected from  the  frontal  and  other  accessory  sinuses.  Abscess  of  the  frontal 

sinus  may  be  the  primary  cause  of  empyema  of  the  antrum.  In  his  work 
on  anatomy  of  the  face  and  cranial  bones.  Dr.  M.  W.  Cryer  first  pointed  out 
that  direct  communication  frequently  was  found  between  the  frontal  sinus 

and  the  antrum,  and  Schaeffer  declares  that  fifty-six  per  cent,  of  all  the 
cases  examined  show  this  (Figs.  209  and  210).  By  continuity  of  the  mucous 
membrane  of  the  antrum  with  the  nasal  cavity,  any  disease  of  the  latter 
may  be  communicated  quickly  to  the  antrum.     La  grippe,  tuberculosis  or 
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syphilis  of  the  nasal  mucous  membrane  may,  by  continuity  of  the  surface 

through  the  osteum  maxillare,  involve  the  antral  mucous  membrane  and 

the  inflammation  thus  established  may  terminate  in  the  formation  of  pus. 

The  clinical  history  and  pathology  of  empyema  of  the  antrum,  in  my  ex- 

perience, warrants  me  in  saying  that  fully  seventy-five  per  cent,  are  of  dental 
origin. 

Fig.  216. — A  gunshot  wound  with  bullet  lodged  in  antrum  of  Highmore.  This  was 
followed  by  infection.  The  bullet  was  removed  through  the  canine  fossa.  The  infec- 

tion cleared  up  in  a  short  time. 

Many  cases  of  empyema  of  the  antrum  have  come  under  my  observation 

where  much  of  the  naso-antral  wall  has  been  removed  with  a  view  to 

effecting  a  cure.  In  all  these  patients  I  found  teeth  with  dead  pulps  and 

pus  discharging  into  the  antrum.  The  large  opening  in  the  nose  gave 

exit  to  the  pus,  but  the  patient  was  not  cured.  Inasmuch  as  there 

were  no  large  accumulations  of  pus  by  reason  of  the  easy  exit,  the 

patient  tolerated  the  condition  without  serious  complaint.     The  operator 
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considered  that  the  treatment  had  effected  a  cure,  but  the  disease  remained. 

Teeth  need  not  necessarily  be  carious  as  the  pulps  die  frequently  while  the 
tooth  crowns  remain  normal.  Since  there  is  no  cavity  of  decay  in  the  tooth, 
the  inexperienced  in  dental  pathology  is  very  likely  to  declare  the  teeth  free 
from  disease.  Even  the  expert  dentist,  with  all  the  means  at  his  command, 
may  sometimes  fail  to  make  a  correct  diagnosis  of  a  dead  tooth  pulp.  It  is 
easy,  therefore,  for  the  rhinologist  to  overlook  the  dental  origin  of  empyema 
of  the  antrum,  which  he  does,  I  believe,  in  a  large  per  cent,  of  the  cases  which 
come  under  his  observation.  The  question  which  should  arise  in  his  mind  is 

"How  do  I  know  the  teeth  have  not  dead  pulps?"  When  pulps  of  teeth  are 
dead,  with  rare  exceptions,  pus  will  continue  to  flow  from  them  like  water 
from  a  spring.  A  broad  exit  will  permit  it  to  escape,  but,  failing  to  reach 
the  fountain  head  of  the  disease,  it  cannot  be  cured. 

The  foregoing  anatomical  description,  together  with  the  morbid  conditions 
of  the  nose,  the  accessory  sinuses  and  the  teeth  point  out  the  etiology  of  the 
disease. 

Pathology. — The  mucous  membrane  lining  the  antrum  becomes  con- 
gested and  on  section  shows  the  changes  characteristic  of  inflammation. 

Later  edema  sets  in  and  the  cavity  may  be  completely  filled  as  a  result. 
The  discharge  usually  starts  as  a  serous  one  and  gradually  changes  to  pus. 

Occasionally  blood  from  the  congested  blood-vessels  is  found  mixed  with  it. 
The  nasal  mucous  membrane  on  the  same  side  is  usually  congested  also, 
so  much  so  at  times  that  it  completely  closes  the  antral  opening. 

S3raLptoms. — Empyema  of  the  antrum  is  marked  by  complaints  of  a  dull, 
throbbing  pain  and  tenderness  in  the  region  of  the  cheek,  the  eye  and  nose, 
and  a  sense  of  dryness  and  heat  with  severe  headaches,  often  preceded  by  a 
localized  pain  in  a  tooth  or  a  severe  cold.  The  cheek  on  the  affected  side 

becomes  reddened  and  swollen.  The  temperature  may  reach  103°  F.  A 
sense  of  languor,  constipation,  fetid  breath,  giddiness  and  obstructed  vision 
are  conditions  frequently  observed.  The  pain  in  the  cheek  is  aggravated 
by  straining,  coughing  or  stooping.  There  may  be  a  copious  flow  of  pus 
from  the  nostril  of  the  affected  side.  The  pain  at  times  may  be  of  a  neuralgic 
type  extending  over  the  head,  face  and  neck.  As  soon  as  the  tension  of  the 
pus  is  relieved,  the  pain  ceases,  to  return  when  it  increases  again.  Infection 
of  facial  sinuses  has  headache  for  one  of  its  most  prominent  symptoms. 

Objective  Symptoms. — The  different  sources  of  infection  of  the  antrum 
of  Highmore  naturally  lead  the  diagnostician  to  supplement  the  information 
acquired  from  the  patient  by  a  diligent  search  for  objective  symptoms. 
Under  subjective  symptoms  patients  usually  complain  of  nasal  suppuration. 

Suppuration  of  the  nasal  mucosa  is  not  of  frequent  occurrence,  nor  is  it  ex- 
tensive, hence  the  gush  of  pus  from  the  nose  in  considerable  quantities  means, 

most  frequently,  empyema  of  the  antrum.  Dr.  Loeb  of  St.  Louis,  by  a 
careful  series  of  experiments  made  recently,  has  shown  that  the  adult  antrum 
holds  from  12. i  to  52.3  cubic  centimeters  of  fluid.     Since  the  antrum  of 
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Highmore  is  usually  much  larger  than  the  other  sinuses  and  so  much  more 
subject  to  infection,  we  conclude  that  large  sudden  flows  of  pus  from  the 
nose  nearly  always  come  from  that  sinus. 

By  thickening  of  its  mucous  covering,  the  small  opening  through  which 

the  antrum  and  the  nose  communicate — the  osteum  maxillare — may 
become  partially  or -totally  closed,  thus  retaining  the  secretions  within  the, 
antrum.  The  retention  of  the  secretions,  which  contain  pathogenic  micro- 

organisms, soon  leads  to  a  general  infection  of  the  lining  membrane  of  the 
antrum  and  an  antral  abscess  is  formed.  The  increase  in  the  bulk  of  the, 

fluid  soon  fills  the  antral  cavity  to  its  limit;  this  is  followed  by  pressure 

and  pain  and  often  distension  of  the  thin  walls  which  may  be  absorbed. 
Further,  the  patient  may  show  unmistakable  symptoms  of  general  infection, 
characterized  by  rise  in  temperature  and  generally  recognized  symptoms  of 
pyemia.  Infection  coming  through  the  medium  of  the  nose,  the  teeth, 

dento-alveolar  abscesses  or  from  the  frontal  sinus  may  produce  a  similar 
effect. 

The  antrum,  frontal  sinus  and  ethmoid  cells  discharge  secretions  just 
beneath  the  middle  turbinated  bone.  It  is,  therefore,  difiicult  to  determine 

which  sinus  is  discharging  pus.  Should  the  natural  opening  between  the 

antrum  and  the  nose  become  closed,  as  it  frequently  does,  either  from  tem- 
porary swelling  or  adhesions  as  the  result  of  inflammation,  no  discharge  can 

take  place.  Under  such  conditions,  the  walls  will  bulge  and  the  pain  is  more 
severe  under  the  pressure.  After  pus  fills  the  antrum  to  its  limit,  it  makes  an 
exit  somewhere  through  the  antral  walls.  Usually  the  pus  discharges  through 
the  natural  opening  between  the  antrum  and  the  nasal  cavity.  It  may,, 
however,  make  its  exit  through  the  posterior  wall  and  escape  within  the 
mouth  distal  to  the  tuberosity  of  the  maxilla;  it  may  escape  through  the 
anterior  wall  and  find  its  way  into  the  mouth;  it  may  escape  through  the 
superior  wall,  enter  the  orbit  and  dribble  from  the  lower  eyelid;  it  may  pass 
through  the  buccal  wall  and  form  a  sinus  upon  the  cheek;  it  may  pass  through 

the  distal  wall  and  enter  the  spheno-maxillary  fissure;  it  may  penetrate  the 
naso-antral  septum  at  a  point  some  little  distance  from  the  natural  aperature; 
it  may  penetrate  the  floor  and  pass  through  the  alveolar  processes  and  dis- 

charge about  the  necks  of  the  teeth;  or  it  may  discharge  through  a  tooth 
socket  from  which  the  tooth  has  been  removed  some  time  previous  to  the 
first  symptoms  of  the  antrum  disease.  The  escape  of  pus  through  the  socket 
of  a  bicuspid  or  molar  tooth  always  occurs  if  the  antrum  is  filled,  provided 
the  alveolus  opens  through  its  floor. 

If  the  discharge  escapes  through  the  nasal  cavity,  there  will  be  observed, 

on  examination  of  the  nose,  congested  mucous  membrane  and  some  incrus- 
tations of  pus  upon  the  hair  follicles  of  the  anterior  nares.  When  in  doubt 

about  the  amount  of  pus  escaping  from  the  nares,  a  favorite  practice  is  to 
instruct  the  patient  to  lie  upon  the  affected  side  through  the  night  and  in 
the  morning  to  turn  his   head  quickly  to  the   opposite  side  when,  if   the 
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antrum  is  filled  with  pus,  it  will  flow  copiously  into  the  nasal  cavity  and 
escape  from  the  anterior  nares  when  the  head  is  inclined  forward.  The 
quantity  and  character  of  pus  with  the  amount  discharged  will  indicate  how 
extensively  the  antrum  is  involved.  To  carry  the  experiment  further,  the 
patient  may  be  instructed  to  lie  upon  the  healthy  side  at  night,  turn  over 

Fig.  217. — Transillumination  of  the  maxillary  antra  (antra  of  Highmore).  Right  side 
healthy,  as  shown  by  bright  illumination  underneath  the  orbit,  and  through  the  pupil.  Left 
side  diseased.     {Philips.) 

quickly  in  the  morning,  and  he  will  find  that  pus  does  not  flow  freely  since 
it  dribbled  through  the  night  from  the  antrum,  leaving  the  cavity  quite 
empty  in  the  morning. 

Dr.  Will  Walter  has  evolved  a  plan  of  procedure,  which  he  calls  "autogenic 
negative  pressure,"  by  which,  on  closing  the  nostrils  and  contracting  the  dia- 
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phragm  as  for  inspiration,  negative  pressure  is  produced  and  the  discharges 
are  aspirated  into  the  nose.  With  the  head  tilted  opposite  to  the  affected  side 
and  such  suction  apphed,  the  discharges  are  pulled  out  and  the  diagnosis  is 
expedited.     The  same  method  may  be  used  therapeutically. 

Diagnosis. — While  it  is  the  opinion  of  some  surgeons  that  an  opening 
should  be  made  through  the  nose  for  diagnosis,  a  small  pointed  engine  drill 
will  penetrate  the  canine  fossa  and  enable  the  surgeon  to  pass  a  syringe,  with 
a  small  point,  into  the  antrum  and  flush  the  cavity  with  normal  salt  solution 

L.F.S. 

R.F.S. 

R.E.S. 

L.M.S. 

R.M.S. 

Fig.  218. — Normal  sinuses.  R.M.S.  and  L.M.S.,  right  and  left  maxillary  sinuses; 
R.E.S.  and  L.E.S.,  right  and  left  ethmoidal  sinuses;  R.F.S.  and  L.F.S. ,  right  and  left 
frontal  sinuses.     {Loch.) 

through  the  osteum  maxillare.  In  this  manner  it  may  be  definitely  determined 
whether  pus  is  present  or  not.  The  discharge  should  be  examined  under  a 
microscope. 

Transillumination  is  a  valuable  adjunct  in  making  a  diagnosis  (Fig. 
217).  By  placing  an  incandescent  lamp  in  the  mouth  in  a  dark  room,  the 
light  is  transmitted  through  a  normal  antrum  and  shows  beneath  the  eye 

while  on  the  diseased  side,  there  is  a  shadow — an  opacity — 'which  is  not 
normal.  Transillumination  may  be  misleading,  as  the  bones  on  one  side 
may  be  thicker  and  less  translucent  than  on  the  other.     By  the  use  of  a  good 



488 
ORAL    SURGERY 

Rontgen  photograph,  we  may  determine  the  nature  and  extent  of  the 
disease,  if  present.  Through  the  kindness  of  Dr.  Loeb  of  St.  Louis,  I  am  able 
to  present  a  series  of  Rontgen  photographs  which  clearly  outlines  the  normal 
and  abnormal  frontal  and  maxillary  sinuses  (Figs.  218  to  225).  Rontgen 
photographs,  however,  may  not  reveal  any  abnormality.  It  is  well  to  have 

several  X-ray  plates  made  as  we  may  find  in  one  what  we  fail  to  find  in 
another.  Films  of  the  teeth  roots  often  aid  (Fig.  226).  If  they  show  abscess 
formation,  we  have  evidence  of  possible  primary  origin. 

RES. 

.E.S. 

l.M.S 
R.M.S. 

Fig.  21Q. — Empyema  of  the  right  maxillary  sinus.  R.M  .S.  and  L.M.S.,  right  and  left 
maxillary  sinuses;  R.E.S.  and  L.E.S.,  right  and  left  ethmoidal  sinuses;  R.F.S.  andL.F.S., 
right  and  left  frontal  sinuses.  ,  (Loeb.) 

It  is  essential  in  making  a  diagnosis  that  a  most  thorough  examination 
be  made  of  the  field  of  invasion.  This  should  be  done  by  the  use  of  a  mouth 
mirror  and  fine  curved  exploring  instruments;  all  of  the  surfaces  of  the  teeth 
should  be  carefully  examined.  Any  carious  cavity  should  be  noted.  The 
question  to  decide  is:  Have  any  of  the  teeth  dead  pulps?  If,  by  use  of  the 
exploring  instrument  and  the  mirror,  the  question  of  the  vitality  of  the  pulp 
cannot  be  decided,  a  small  incandescent  light  may  be  employed  with  which 
to    transilluminate    the   teeth.     The  experienced  eye  soon  recognizes  the 
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Striking  contrast  in  the  translucency  of  a  tooth  with  a  living  pulp  and  one 
in  which  the  pulp  is  dead. 

The  heat  test  consists  in  first  drying  the  tooth  and  those  adjacent  to  the 

one  whose  pulp  is  suspected  of  being  dead,  and  then  applying  heat  to  them. 
The  most  satisfactory  way  to  apply  heat  is  to  make  use  of  a  small  piece  of 

gutta-percha  in  the  form  of  a  little  ball.  The  gutta-percha  carried  by  small 
forceps  over  a  bunsen  flame  or  spirit  lamp  is  heated  and  then  carried  in  con- 

tact with  the  teeth.     The  hot  gutta-percha  will  be  distinctly  felt  when 

R.E.S. 

L.M.S 
R.M.S. 

Fig.  220. — Empyema  of  the  right  maxillary  (R.M.S.),  right  ethmoidal  (R.E.S.)  and 
right  frontal  (R.E.S.)  sinuses.  The  corresponding  sinuses  of  the  opposite  side  are  normal. 
Note  the  large  size  of  the  left  frontal  sinus  (L.F.S.).     (Loeb.) 

brought  in  contact  with  teeth  having  living  pulps,  but  will  make  no  marked 
impression  on  a  tooth  whose  pulp  is  dead. 

Dento-alveolar  abscesses,  having  origin  only  from  pulpless  teeth,  make 
it  essential  to  recognize  such  teeth,  for  this  knowledge  is  necessary  to  guide 
us  in  our  diagnosis.  Any  tooth  of  the  upper  denture  having  a  dead  pulp 
followed  by  abscess  may  be  the  initial  lesion  of  empyema  of  the  antrum. 
This  statement  is  based  upon  clinical  experience  in  many  cases.  I  have 
found  sinuses  leading  from  central  and  lateral  incisors  and  cuspid  teeth  which 
I  could  trace  directly  into  the  antrum  through  the  cancellated  portion  of  the 
osseous  tissue  of  the  ma.xillae.     While  these  cases  are  somewhat  rare,  the 
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possibility  of  meeting  them  must  be  borne  in  mind.  Empyema  should  also 
be  differentiated  from  tumors  in  the  antrum  and  from  tic  douloureux. 

In  the  former  the  growth  is  usually  slow  and  the  enlargement,  which  follows, 
comes  on  gradually.  If  a  polypus  is  present,  it  is  usual  to  find  others  also 
in  the  nose.  In  the  case  of  tic  douloureux,  pain  is  the  only  symptom  present. 

Prognosis. — The  prognosis  as  to  life  is  good  in  all  cases  of  acute  empyema 
of  the  antrum.  In  regard  to  the  permanent  relief  of  the  condition,  this  de- 

pends on  clearing  the  cavity  of  foreign  substances,  polypi,  exuberant  granula- 

LF.S. 
R.F.S. 

R.F.S. 

Fig.  221.- — Empyema  of  the  left  maxillar}^  sinus  (L.M.S.),  left  ethmoidal  (L.E.S.)  and 
left  frontal  (L.F.S.)  sinuses.  The  corresponding  sinuses  on  the  right  side  are  unaffected. 
(Loeb.) 

tions  and  dead  bone,  with  prompt  and  efficient  drainage.     When  promptly 
treated,  the  condition  usually  clears  up  rapidly. 

Treatment  of  Acute  Empyema  of  the  Antrum. — In  the  event  of  the 
antrum  being  filled  with  pus,  without  an  opening  through  which  it  may 

escape,  a  condition  attended  with  extreme  pain,  a  small  spear-shaped 
drill,  propelled  by  the  dental  engine,  may  be  carried  through  the  canine  fossa 
and  the  antrum  penetrated.  Through  the  small  opening  thus  made,  the 
fluid  will  be  evacuated  and  the  diagnosis  will  be  established  beyond  doubt. 
If  there  be  no  pus  or   fluid  within   the  antrum,  the  opening   thus  made 
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with  a  sterile  instrument  will  do  no  harm.  Irrigation  with  saline  solution 

through  this  small  opening  may  be  all  that  is  required  to  remove  the 
secretions  and  effect  a  cure.  Should  engorgement  of  the  cavity  recur,  a 

small  opening  may  again  be  made  through  the  canine  fossa  and  the  antrum 

irrigated.     Should  the  disease  again  recur,  curettement  may  be  necessary. 

L.F.S. 

Fig.  222. — Empyema  of  the  right  and  left  maxillary  sinuses  (R.jM.S.  and  L.M.S.). 
The  left  frontal  sinus  is  very  small.  Neither  this  nor  the  right  frontal  sinus  are  affected. 
The  ethmoidal  sinuses  are  not  well  shown.     (Loeb.) 

CHRONIC  EMPYEMA  OF  THE  ANTRUM  OF  HIGHMORE 

The  etiology  of  this  condition  has  been  described  under  acute  em- 

pyema. Papilliform  projections  of  the  mucosa  may  be  seen  in  the  chronic 

form.  Granulation  tissue  is  more  pronounced  here  than  in  the  acute 

form.  Caries  and  necrosis  of  the  bony  walls  of  the  antrum  are  infre- 
quently seen  (Fig.  227).  Owing  to  the  constant  discharge  of  pus  through 

the  nose,  chronic  changes  are  frequently  noted.  These  consist  in  hyper- 
trophy of  the  mucous  membrane,  which  may  extend  down  to  the  periosteum. 

In  chronic  empyema  of  the  antrum,  we  almost  invariably  find  the 

cavity  filled  with  polypi. 

Symptoms. — The  most  prominent  s}^mptom  of  chronic  empyema  of 
the  antrum  is  the  purulent  and  very  offensive  nasal  discharge.     Frequently 
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the  odor  is  so  strong  that  the  patient's  presence  becomes  almost  unbear- 
able. The  pus  may  make  its  presence  known  when  the  patient  stoops  over  or 

when  he  sneezes  or  coughs.  At  night  it  runs  backward  into  the  nasopharynx 
and  the  patient  frequently  thinks  that  he  is  troubled  with  nasal  catarrh. 
After  some  time  he  loses  the  sense  of  smell  because  of  the  catarrhal  changes 

which  take  place  in  the  mucous  membrane  over  the  olfactory  nerve.  Su- 
pra-orbital headache  is  usually  present  during  the  forenoon.  The  head- 

ache occurs  on  the  side  involved.     Occasionally  there  is  some  pain  over  the 

L.  F.  S. R.F.S. 

Fig. 

R.M.S. 

223. — Empyema  of  the  right  frontal  sinus(  R.F.S. ).     Other  sinuses  are  normal. 
Note  the  large  size  of  the  left  frontal  sinus  (L.F.S.).     {Loeb.) 

antrum  or  at  the  side  of  the  nose.  In  the  nose  proper,  there  are  some 
changes  which  are  attributable  to  the  congestion  following  the  constant 

irritation  of  the  pus.  The  middle  turbinate  body  is  often  swollen.  Fre- 
quently epiphora  is  present,  due  to  pressure  obstruction  of  the  lacrymal 

duct. 

The  general  condition  of  the  patient  is  poor,  as  a  rule.  There  is  loss  of 
weight,  languor  and  anorexia.  The  last  condition  is  due  to  the  continual 

swallowing  of  the  purulent  discharge.  Other  gastric  symptoms  are  pres- 
ent   usually,    such    as    indigestion,    hyperacidity    and   flatulence.     Mental 
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depression  soon  follows,  owing  to  the  action  of  the  toxin  on  the  nervous 

system. 

Diagnosis. — The  essentials  in  the  diagnosis  of  chronic  empyema  have 
already  been  discussed  under  the  acute  form.  It  is  not  necessary  to  re- 

view them  here.  Special  attention  should  be  called,  however,  to  the  fact 
that  patients,  who  present  a  state  of  mental  depression,  general  debility 
and  a  catarrhal  condition  of  the  nasal  tract,  should  be  carefully  examined 
for  antral  trouble.     Too  frequently  the  patient  believes  that  the  discharge 

R.F.S. 

LE.S 

L.M.S. 
R.M.S. 

Fig.  224. — Empyema  of  the  right  and  left  maxillary  sinuses.  The  left  maxillary  sinus 
(L.M.S.)  is  not  as  badly  affected  as  the  right.  The  ethmoidal  and  frontal  sinuses  are  not 
affected.     (Loeb.) 

is  due  wholly  to  nasal  catarrh.  The  up-to-date  practitioner  should  not 
wait  until  the  characteristic  odor  appears.  A  careful  examination  of  all 

the  teeth  should  be  made.  Needless  to  say,  transillumination  and  X-rays 
should  be  employed. 

Prognosis. — The  prognosis  in  this  condition,  as  in  an  abscess  anywhere, 
is  more  favorable  when  there  is  good  drainage.  As  a  rule,  empyema  follow- 

ing defective  teeth  is  more  favorable  than  one  as  the  result  of  some  nasal 
condition.    Patients  debilitated  by  alcohol  or  tobacco  are  poorer  risks. 

Treatment. — The  treatment  of  empyema  of  the  antrum  is  based  upon 
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the  same  principles  which   underlie  the   treatment  of  abscesses   anywhere. 
In  the  history  of  empyema  of  the  maxillary  sinuses,  we  find  drainage  was 

R.F.S. 

R.F.S. 

L.M.S. 
R.M.S. 

Fig.  225. — Empyema  of  the  left  maxillary  sinus  (L.M.S. ).  The  right  maxillary  sinus  is 
slightly  aifected.  The  ethmoidal  and  frontal  sinuses  are  normal.  Note  the  large  size  of 
the  frontal  sinuses.     (Loeb.) 

Fig.  226. — Empyema  of  the  antrum  arising  from  an  abscess  of  the  first  molar  tooth, 
the  apices  of  the  roots  of  which  are  well  within  the  sinus. 

the  remedy   chiefly  relied   upon  by  the  earlier  surgeons.     With   the  ad- 
vancement of  a  knowledge  of  pathology  and  a  consciousness  of  his  inability 
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to  cure  his  patients  by  drainage  alone,  the  surgeon  devised  more  radical  meas- 
ures to  permanently  eradicate  the  disease.  Every  surgeon  of  even  limited 

experience  has  learned  that  drainage  and  irrigation,  in  chronic  infections 
of  the  maxillary  sinus,  cannot  be  relied  upon  to  effect  a  cure  and  that  polypi. 

Fig.  227. — I.  Large  polypi  of  middle  and  inferior  meatus.  2.  Granulation  tissue  in  the 
antrum.  3.  Extended  necrosis  of  the  floor,  and  outer  and  inner  nasal  walls.  4.  Cross  sec- 

tion of  infundibulum  as  it  enters  the  left  antrum.  5.  Large  polypus  in  left  middle  meatus. 
6.  Left  inferior  meatus,  the  place  of  election  for  intranasal  puncture.  7.  Opening  in  the 
canine  fossa,  one-quarter  inch  in  diameter,  to  wash  out  the  antrum.  {Conhoy,  Dental 
Cosmos.) 

diseased  bone,  foreign  substances,  etc.,  must  be  exposed  to  view  and  re- 
moved before  permanent  relief  can  be  secured. 

The  cavity  must  be  opened  so  that  its  contents  may  be  evacuated. 
Tooth  roots,  diseased  bone,  foreign  substances  or  polypi  are  promptly  and 
thoroughly  removed  and  drainage  established: 
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Through  the  tooth  socket; 
Through  the  lateral  wall  of  the  antrum; 
Just   beneath  or  posterior  to  the  malar  process  of  the  maxillary 

bone; 

Through  the  naso-antral  wall  or    . 
Through  the  canine  fossa. 

It  has  been  a  practice  of  surgeons  to  drain  the  antrum  by  means  of  a 
tooth-socket  from  which  a  tooth  has  been  removed.  A  tooth  was  often 

extracted  for  this  purpose;  sometimes  the  tooth  was  diseased  and  the  ex- 
citing cause  of  the  antral  abscess,  and  sometimes  it  was  sound.  It  is 

needless  to  say  that  the  removal  of  a  sound  tooth  for  such  a  purpose  is  not 
warranted  and  is,  by  no  means,  correct  practice.  Nor  would  it  be  advisable 
to  remove  a  pulpless  tooth  from  which  the  antral  infection  had  its  origin, 
provided  the  tooth  was  firm  in  its  socket  and  not  hopelessly  carious.  Such 
a  tooth,  with  skillful  treatment,  may  be  made  sound,  healthy  and  useful, 

and  not  influence  a  recurrence  of  dento-alveolar  or  antral  disease.  Although 
diseased  teeth  may  have  been  the  primary  cause  of  abnormalities  in  other 
parts,  nearly  all  are  amenable  to  successful  treatment.  The  importance  of 
the  function  of  the  teeth  demands  that  they  should  be  cured,  if  possible, 
and  restored  to  usefulness. 

If  a  pulpless,  broken-down  bicuspid  or  molar  tooth,  whose  roots  are  not 
firmly  fixed  in  their  alveoli,  has  been  the  seat  of  an  abscess,  the  pus  from 
which  has  discharged  into  and  developed  empyema  of  the  antrum,  it  should 
be  extracted  and  an  opening  drilled  into  the  sinus.  Such  loose,  diseased 
teeth  or  roots  cannot  be  used  to  support  artificial  crowns.  They  are  a  source 

of  continuous  irritation  to  the  surrounding  parts.  They  cause  general  in- 
fection with  all  its  associated  maladies.  Aside  from  the  influence  of  these 

loose,  useless,  diseased  teeth  in  causing  antrum  infection,  their  retention  is 
a  detriment  to  the  general  health,  hence  their  extraction  is  indicated. 

Drainage  through  the  Tooth  Socket. — The  most  dependent  place  in  the 
floor  of  the  antrum  is  usually  in  the  location  of  the  first  molar  tooth.  If  an 

opening  be  drilled  in  the  socket  of  that  tooth,  perfect  drainage  will  be  se- 
cured when  the  patient  is  in  an  upright  position.  The  value  of  perfect 

drainage  cannot  be  over-estimated.  It  is  true,  perfect  drainage  and  fre- 
quent and  efiicient  irrigation  will,  in  uncomplicated  cases,  sometimes  effect 

a  cure,  but  with  the  presence  of  polypi,  foreign  substances,  denuded,  carious 
or  necrotic  bone,  intervening  bony  septa,  etc.,  some  of  which  are  so  generally 
found  in  chronic  empyema,  the  experienced  surgeon  always  doubts  his 
ability  to  cure  his  patient  by  drainage  and  irrigation.  Drainage  tubes  of 
metal  and  other  material  have  been  used  for  a  long  time.  While  they  form 
an  exit  for  the  antral  secretions,  they  also  admit  nasal  and  oral  secretions, 
therefore,  the  antrum,  when  tubes  are  used,  cannot  be,  even  in  the  smallest 
measure,  protected  from  the  invasion  of  oral  and  nasal  pathogenic  bacteria. 
Instead  of  a  tube,   a  plug  should  be  so  adjusted  that  the  patient  may 
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remove  it  three  or  four  times  a  day  and  thoroughly  irrigate  the  cavity. 

Keeping  the  antrum  clean  is  essential  to  its  recovery.  A  plug  of  gutta- 
percha may  be  made  as  described  later.  Antral  tubes  are  unsatisfactory 

and  of  little  value. 

Drainage  through  the  Lateral  Wall  of  the  Antrum  just  Beneath  or 

Posterior  to  the  Malar  Process  of  the  Maxillary  Bone. — WhUe  openings  into 
the  antrum  through  the  bone  above  the  second  bicuspid  or  first  molar  tooth 
may,  in  certain  cases,  be  advisable,  it  is  not  a  location  to  be  preferred.  The 
bone  is  often  quite  thick  at  this  location  and  after  the  opening  has  been  made, 
the  cheek  lying  in  close  contact  with  its  external  orifice  interferes  with  the 
exit  of  the  pus.  Such  openings  may  be  advisable  for  diagnostic  purposes, 
but  are  of  little  or  no  value  in  treating  chronic  empyema  of  the  antrum. 
The  canine  fossa  offers  superior  advantages  for  such  penetrations. 

The  Mikulicz  operation,  which  calls  for  the  removal  of  a  portion  of  the 

naso-antral  wall,  including  a  part  or  the  whole  of  the  inferior  turbinate  bone 
for  the  purpose  of  making  a  large  permanent  opening  between  the  nose  and 
the  antrum,  is  happily  being  abandoned  in  the  light  of  better  methods. 

The  Sluder  operation  consists  of  making  a  large  opening  beneath  the 
inferior  turbinate,  a  procedure  less  objectionable  than  one  which  leaves  the 

nose  and  antrum  as  one  cavity.  If  the  naso-antral  wall  is  necrotic  or  involved 
in  a  tumor  or  otherwise  diseased,  it  should  be  removed;  otherwise  it  should 
be  preserved. 

The  Denker  operation,  which  calls  for  the  removal  of  a  large  portion 

of  the  naso-antral  wall,  cutting  through  and  removing  a  great  portion  of  the 
nasal  process  of  the  maxilla  and  the  anterior  wall  of  the  antrum,  is  performed 

as  follows:  An  incision  is  made  through  the  muco-periosteum,  the  bone  de- 
nuded, the  antrum  is  penetrated  and  the  bone  cut  through  into  the  nose  on 

a  level  with  its  floor  and  as  high  as  the  attachment  of  the  inferior  turbinate, 
which  is  in  whole  or  in  part  removed.  This  great  opening  gives  access 
to  the  cavity  with  an  abundance  of  room  for  ocular  examination,  curetting, 
etc.  Mucous  membrane  from  the  nose  in  the  form  of  a  flap  is  turned  into 
the  antrum  and  held  in  contact  with  the  antral  walls  by  antiseptic  gauze 
packing.     The  wound  of  entrance  in  the  nose  is  sutured. 

While  the  inferior  turbinate  has  not  been  lost  even  in  part  by  this  opera- 
tion, making  so  large  an  opening  is  not  in  accord  with  natural  laws.  Nature 

provided  a  small  opening  between  the  antrum  and  the  nose,  not  at  the  nasal 
floor,  but  above  the  inferior  turbinate.  All  communication  that  should 

occur  normally  between  the  antrum  and  the  nose  should  take  place  through 
it.  If,  like  ducts,  it  becomes  obstructed  or  closed,  it  should  be  dilated  or 
enlarged  so  that  it  may  perform  its  functions  normally.  While  this  is  not 

accomplished  easily  through  the  nasal  route,  it  may  be  done  with  com- 
paratively little  difiiculty  through  a  large  opening  made  through  the  canine 

fossa  as  later  described. 

The  Canfield  operation  or  opening  the  antrum  through  the  anterior  nares 

32 
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and  beneath  the  inferior  turbinate,  is  not  open  to  the  objections  attending 
the  loss  of  the  inferior  turbinate  and  further  sacrifice  of  much  bone.  Can- 

field  goes  through  along  the  naso-antral  wall  from  the  front,  taking  off  the 
ridge. 

The  literature  of  the  treatment  of  chronic  empyema  of  the  antrum  is 
marked  by  many  courses  of  procedure.  In  the  foregoing,  the  object  of  the 
surgeon  was  to  secure  drainage.  To  make  an  exploration  of  the  cavity 
through  a  tooth  socket  by  means  of  instruments  would  be  extremely  difiicult, 
while  an  ocular  examination  through  such  an  opening  would  be  impossible. 

To  remove  a  great  portion  of  the  naso-antral  wall,  leaving  the  antrum 
and  the  nose  as  one  cavity  is  a  practice  which,  I  believe,  should  be  dis- 

Opening 

n  canine fossa 

Fig.  228. — Large  opening  through  the  canine  fossa  for  the  treatment  of  chronic  empyema 
of  the  antrum.     The  instrument  is  introduced  to  dilate  the  osteum  maxillare. 

countenanced.  The  result  of  such  operations  often  leaves  the  patient  in  a 
most  distressing  condition,  as  the  antrum  cavity  will  become  more  or  less 
filled  with  nasal  mucus,  which  is  soon  encrusted,  and,  as  it  cannot  escape 
easily,  the  membrane  will  be  kept  in  a  state  of  constant  irritation. 

While  the  small  incandescent  lamp  is  of  great  value  in  illuminating  the 
nose,  it  is  of  little  or  no  value  in  revealing  the  exact  condition  of  the  antrum 

unless  a  great  portion  of  the  naso-antral  wall  has  been  removed.  Even 
then  a  full  view  of  all  the  surfaces  of  the  sinus  cannot  be  secured.  To  remove 

this  wall  is  not  necessary  in  the  successful  treatment  of  empyema  of  the 

antrum;  besides,  it  destroys  important  anatomical  parts  that  cannot  be  re- 
produced. Every  surgical  operation  should  he  made  with  a  view  to  leaving  the 

parts  in  as  nearly  a  normal  anatomical  condition  as  possible. 
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Advocates  of  methods  heretofore  described  must  concede  that  if  measures 

can  be  employed  which  leave  the  parts  as  they  were  prior  to  the  advent  of 

disease  and  a  cure  effected,  the  result  will  be  better  than  by  unnecessarily 

extracting  teeth  for  drainage  or  cutting  out  a  great  portion  of  the  naso-antral 
wall.  Nature  created  an  aperture  of  com?>iimication,  the  osteiim  maxillare, 

between  the  nose  and  the  antrum.  It  is  the  surgeon  s  duty,  in  case  this  natural 

opening  has  been  closed  by  adhesions  as  the  restdt  of  inflammation,  to  open  it 

and  re-establish  its  function  instead  of  making  a  large,  unnatural  opening  at 
the  base  of  the  nose  through  which  dust  and  mucus  may  enter  the  antrum,  thus 

becoming  a  constant  irritant  and  making  the  permanent  cure  of  the  disease 

impossible.     Xasal  mucus   will  enter   these  large   openings,  become  encrusted, 

Fig.  229. — Drawing  showing  the  manner  of  introducing  a  gutta-percha  plug  in  the 
antrum.  This  maintains  the  opening  through  which  ocular  examinations  may  be  made  and 
the  antrum  treated  from  time  to  time.  The  cavity  may  also  be  illuminated  through  this 
opening  with  a  small  incandescent  light. 

and  cannot  be  removed  except  with  the  greatest  difficulty.  These  mucous  en- 
crustations continuously  irritate  the  antral  mucosa  with  all  the  unhappy  sequelcB. 

It  is  too  apparent  to  require  discussion  that  large  openings  between  the  nose  and 

antrum  with  partial  or  complete  destruction  of  the  naso-antral  walls  should  not 
be  made  in  view  of  all  the  permanent  injuries  that  ensue,  when  more  conservative 

operations  will  cure  the  disease  and  preserve  the  integrity  of  the  tissues. 

Any  operation  for  the  treatment  of  (^hronic  empyema  of  the  antrum, 
which  does  not  admit  of  an  ocular  examination  of  the  antral  walls,  is  extremely 

faulty.  It  is  true,  in  an  acute  case,  a  small  aperture  through  the  canine 

fossa  which  wDl  enable  the  operator  to  irrigate  the  cavity  thoroughly  with  an 
antiseptic  solution  often  is  sufficient  to  effect  a  cure,  but,  in  chronic  cases. 
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an  opening  should  be  made  sufficiently  large  to  enable  the  operator  to 
thoroughly  remove  foreign  substances,  diseased  bone  or  polypi  that  may  be 
present.  In  nearly  all  cases  of  chronic  empyema  of  the  antrum,  polypi  are 
seen.  It  is  their  presence  which  explains  the  failure  of  cure  in  so  many  cases 
treated  through  small  openings,  such  as  tooth  sockets  or  openings  through 

the  naso-antral  walls,  where  irrigation  and  drainage  alone  are  depended  upon. 
(Page  480.) 

Fig.   230. — X-ray  showing  antral  plug  in  position. 

Entering  the  Antrum  Through  the  Canine  Fossa. — After  the  patient 
is  anesthetized,  the  lip  is  reflected  upward  and  an  incision  is  made  one 
and  a  half  inches  in  length  directly  above  the  cuspid  tooth  root.  The 
instrument  then  lies  directly  over  the  canine  fossa.  Another  incision  is 
made  downward  a  half  inch  above  the  first  one,  so  as  to  leave  a  considerable 
area  of  bone  exposed;  denuding  it  of  periosteum,  the  operator  then  makes 
use  of  the  dental  engine  bur   and  penetrates  the  cavity  of  the  antrum  by 
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carrying  the  point  of  the  instrument  straight  baclcward  and  a  little  outward. 
The  surgeon  then  reams  out  the  hole  and  makes  it  of  sufi&cient  size  to  admit 
the  finger  readily  (Fig.  228).  The  opening  is  now  about  15  mm.  in  diameter. 
The  surgeon  introduces  his  curette  and  removes  intervening  septa  of  bone, 
polypi  or  other  growths,  foreign  substances,  etc.  Having  curetted  the  cavity 
over  all  its  walls,  it  should  be  dried  out  as  nearly  as  possible  and  packed 

with  antiseptic  gauze  which  should  remain  in  place  about  forty-eight  hours. 
After  this  time  the  gauze  should  be  removed,  the  cavity  thoroughly  irrigated, 

again  dried  out  with  gauze  and  repacked.  This  treatment  should  be  con- 
tinued for  about  ten  days,  after  which  a  plug  of  gutta-percha  should  be 

constructed  to  fit  the  opening  and  extend  into  the  cavity,  the  outer  or  buccal 

Ostium 
maxillare 

Opening^ 
in  canine 

fossa 

Fig.   231. — Lateral  wall  of  the  antrum  removed  to  show  manner  of  openmg  the  osteum  max- 
illare with  a  probe.     (This  wall  was  removed  for  demonstrating  purposes  only.) 

part  being  flanged  in  such  a  way  as  to  make  its  loss  into  the  antrum  im- 
possible (Figs.  229  and  230). 

Antral  Plug. — The  antral  plug  is  very  easily  and  painlessly  removed. 
The  interior  of  the  cavity  is  thus  kept  readily  accessible  for  ocular  examina- 

tion. The  small  incandescent  light  may  be  employed  and  the  exact  con- 
dition of  the  walls  observed  until  they  have  fully  recovered  from  the  dis- 
ease. The  use  of  the  plug  is  especially  desirable  as  it  keeps  the  opening 

from  contracting  and  closing  up.  It  also  enables  the  patient,  who  may 
find  it  extremely  difficult  to  visit  his  doctor  every  day,  to  remove  this  plug 
irrigate  the  cavity  frequently,  as  directed,  and  make  progress  faster  than  in 

any  way  not  based  on  ocular  examination  of  the  antrum.  ,.r.- 
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In  non-malignant  cases,  the  treatment  here  outlined  will  effect  a  more 
speedy  cure  than  by  the  treatment  based  upon  drainage  and  irrigation. 

Therapeutics. — Therapeutical  agents  to  be  employed  in  treating  empyema 
of  the  antrum  are  those  which  destroy  pathogenic  bacteria  and  later  those 

that  contract  the  engorged  blood-vessels  of  the  parts.  When  by  ocular  ex- 
amination through  the  large  opening  in  the  canine  fossa  the  antral  walls 

Fig.  232. — A  normal  head  in  which  the  antrum  of  Highmore  has  been  injected  with 
bismuth  paste.  Looking  at  the  anterior  view,  the  space  is  quadrangular.  A  lateral  view 
shows  the  triangular  shape  of  the  antrum.     {Rudolph  Beck.) 

are  seen  to  be  free  of  carious  bone,  polypi  and  infection,  and  normal  granu- 
lation tissue  is  developing,  then  mild  astringents  may  be  employed  ad- 

vantageously. 
The  antrum  should  be  repacked  every  second  day  for  ten  days,  at  the 

end  of  which  time  a  careful  examination  is  made  of  its  walls.  If  the  osteum 

maxillare  is  closed,  it  should  be  opened  with  a  probe  or,  if  a  probe  cannot 
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be  passed  by  reason  of  a  complete  stricture,  then  an  opening  should  be  made 
by  puncturing  and  dilating  the  stricture  until  it  is  much  larger  than  the 

Fig.  233. — Maxillary  sinus  injected  with  small  amount  of  bismuth  paste, 
sinus  has  been  completely  filled.     {Joseph  C.  Beck.) 

The  frontal 

original  opening  (Fig.  231),  as  in  healing  it  will  contract  some.  This  open- 
ing must  be  prevented  from  closing  completely  by  the  introduction  of 

a  gauze  packing  or,  preferably,  by  the  use  of  a  small  rubber  tube.     Thus  the 
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empyema  is  cured,  the  natural  opening  re-established  and  the  antrum, 
after  the  opening  through  the  canine  fossa  has  been  closed,  will  again  be 
normal. 

After  the  removal  of  the  second  packing,  usually  about  the  fifth  day 

after  the  operation,  the  antrum  should  be  irrigated,  dried  with  cotton,  ex- 
amined carefully,  and,  after  using  a  local  anesthetic,  preferably  eucain,  the 

surfaces  should  be  bathed  with  tincture  of  iodin  and  the  cavity  repacked, 

lodin  penetrates  deeply  into  the  tissues  and  destroys  pathogenic  micro- 
organisms most  effectually.  Ten  days  after  operating,  the  packing  may  be 

discarded  and  a  gutta-percha  plug  constructed  and  introduced  to  main- 
tain an  opening.  Compound  tincture  of  benzoin  may  be  applied  to  the 

antral  walls  at  this  time  or  tannic  acid  and  glycerin  (ten  grains  to  an  ounce) 

may  be  employed  advantageously.  Beck's  bismuth  paste  is  of  value  in 
arresting  suppuration  here  as  in  other  sinuses.  The  paste  is  introduced 
with  a  syringe  and  the  sinus  is  filled  (Figs.  232  and  233). 

I 

POLYPUS  OF  THE  ANTRUM 

Polypus  or  polypi  of  the  antrum  are  very  common.  A  polypus 
is  a  mass  of  tissue,  pedunculated  in  form,  growing  from  the  surface 
of  the  mucous  membrane.     It  may  be  cystic,  composed  of  mucous  tissue; 

it  may  be  fibrous,  or  it  may  be  a  true 

myxoma.  Polypi  are  the  result  of  per- 
sistent irritation  of  the  mucous  mem- 
brane of  the  antrum,  which  may  be 

communicated  to  the  submucous  tis- 
sue. If  the  submucous  tissue  is  in- 

volved, we  get,  as  a  consequence,  a 

fibrous  polypus.  Polypi  are  very  vas- 
cular and  their  removal  is  attended  by 

considerable  hemorrhage. 

Polypi  are  present  almost  invari- 
ably in  chronic  empyema  of  the  an- 

trum.    Their  development  within  the 
antrum  and  final  disintegration  explain 

the  origin  of  Hydrops  Antra  and  Empyema  of  the  Antrum, 

In  many  cases  their  presence,  prior  to  their  disintegration,  does  not  at- 
tract attention.  A  patient  may  have  had  them  many  years  without  being 

conscious  of  their  existence.  The  surgeon  of  considerable  experience  real- 
izes that  they  are  often  the  initial  lesion  of  antral  infection.  The  polypi 

accumulating  may  fill  the  antrum  and  produce  absorption  of  its  walls  in 
the  same  manner  as  described  under  Hydrops  Antra. 

Diagnosis. — Sometimes  the  diagnosis  is  attended  with  a  great  deal  of 
difficulty.     The  condition,  in  its  early  development,  is  not  suspected  by 

Fig.  234. — Cyst  of  the  first  bicuspid  tooth 
which  invades  the  antrum. 
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the  patient  and  rarely  gives  him  inconvenience.  More  frequently  it  be- 
comes the  center  of  Hydrops  Antra  or  Empyema  of  the  Antrum,  and  these 

first  attract  the  attention  of  the  patient,  who  applies  to  the  surgeon  for 
treatment. 

In  exceptional  cases  polypi  develop  and  produce  absorption  of  the  bones 
and  distention  of  the  cheek.  As  in  the  development  of  other  growths, 
polpyi  may  be  the  origin  of  malignant  tumors  of  the  antrum. 

Unless  they  manifest  themselves  in  complications,  such  as  absorption 

of  the  bony  walls,  establishment  of  Hydrops  Antra  or  Empyema  of  the  An- 
trum, or  develop  into  tumors  of  considerable  size,  the  polypi  are  not  likely 

to  attract  the  attention  of  the  patient.  Nearly  all  patients  for  whom  polypi 
are  removed  appeal  to  the  surgeon  for  the  treatment  of  a  complication  of 
which  the  polypi  are  only  a  concomitant. 

Cysts  developing  at  the  ends  of  tooth  roots  may  invade  the  antrum 
(Fig.  234). 

Treatment. — The  treatment  consists  of  their  thorough  removal.  The 
most  convenient  and  satisfactory  entrance  to  the  antrum  is  through  the 

canine  fossa.  A  large  opening  should  be  made,  three-fourths  of  an  inch  in 
diameter,  which  gives  access  to  all  its  parts  and  enables  the  surgeon  to  illu- 

minate and  make  a  careful  ocular  examination.  As  said  by  Marshall: 

"Considerable  difficulty  is  experienced  sometimes  in  trying  to  remove  such 
growths  in  the  antrum  through  the  nostrils,  but  with  polypus  forceps,  prop- 

erly curved,  and  a  goodly  allowance  of  skill  and  patience,  the  antrum  may  be 
reached  through  an  opening  previously  made  in  the  nasal  wall  and  explored 
to  its  farthest  extremity.  There  is,  however,  an  element  of  uncertainty 
always  present  in  this  operation  as  to  whether  the  growth  has  been  entirely 

removed  or  not."  Lifting  up  the  lip  and  opening  up  the  antrum  in  the 
manner  described  may  be  done  without  the  sacrifice  of  any  teeth  and  with 
assurance  of  enabling  the  surgeon  to  know  positively  whether  the  growth  has 
been  removed  or  not. 

The  operation  calls  for  the  thorough  removal,  not  only  of  the  polypi, 

but  the  membrane  from  which  they  originate;  packing  the  cavity  and  treat- 
ing by  means  of  frequent  irrigation;  and  the  retention  of  the  opening  by  the 

use  of  a  plug  described  under  Empyema  of  the  Antrum,  page  501.  By  this 
treatment  we  will  be  able  to  remove  thoroughly  all  polpyi  within  the  antral 
cavity,  prevent  any  further  development,  and  watch  the  process  of  repair. 
As  soon  as  the  cavity  has  developed  healthy  walls,  free  of  polypi,  the 
opening  made  may  be  permitted  to  heal. 



CHAPTER  XXVI 

HARELIP 

Definition. — By  the  term  Harelip  is  meant  a  congenital  fissure  or  fissures 
in  the  upper  lip,  due  to  failure  of  the  superior  maxillary  and  premaxillary 
processes  to  unite  with  each  other  in  early  embryonal  life.  It  is  so  called 
from  its  supposed  resemblance  to  the  lip  of  a  hare.  However,  the  fissure  is 
usually  lateral  to  the  median  line  while  the  lip  of  the  hare  presents  the  cleft 
in  the  center.  In  the  human  family,  I  have  found  only  five  cases  on  record, 

presenting  harelip  in  the  median  line.^     Two  of  these    cases  have  come 

Fig.  235. — Side  view  of  median  harelip, 
showing  absence  of  lower  portion  of  nasal 
bone.     A  rare  deformity. 

Fig.   236. — Harelip   in   median   line,   front 
view.     Only  five  such  cases  on  record. 

under  my  own  observation:  one  in  the  clinic  of  Dr.  Thomas  L.    Gilmer  of 
Chicago  and  the  other  in  my  own  practice  (Figs.  235  and  236). 

Classification. — 'Harelip  may  appear  as  only  a  slight  notch — (Fig.  237); 

it  may  be  incomplete — (Fig.  238) ;  it  may  be  single  or  unilateral — (Fig.  239) ; 
double    or    bilateral — (Fig.    240);    complicated — -(Fig.    241).       It    may   be 

1  Of  these,  one  is  mentioned  in  Burke's  Reference  Handbook  of  Medical  Sciences 
another  by  R.  C.  Dun  in  the  Transactions  of  the  Society  for  the  Study  of  Diseases  in  Chil- 

dren, London,  1905  (Vol.  6,  p.  198).  Another  case  is  reported  by  Debraisieux  in  the  Bulletin 
of  the  Belgium  Royal  Academy  of  Medicine,  1904.  In  this  report,  Debraisieux  states  that 

"median  harelip  is  one  of  the  rarest  occurrences  in  the  list  of  congenital  anomalies."  So  in 
a  report  of  555  cases  of  harelip  by  von  Bruntz,  not  a  case  of  median  line  harelip  is  noted. 

506 
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partial  on  one  side  and  complete  on  the  other — (Fig.  242);  it  may  be  par- 

tial on  both  sides — (Fig.  243);  or  it  may  be  complete  on  both  sides — 
(Fig.  244).     A  notch  in  the  mucous  membrane,  extending  into  the  skin,  is  the 

Fig. >37. — Harelip  showing  only  a  slight 
notch. 

Fig.  23S. — Partial  harelip  on  right  side. 

simplest  form  of  harelip.  It  is  usually  uncomplicated.  Occasionally  we  find 

embryonal  scars  on  the  upper  lip  corresponding  exactly  to  the  position 

of  harelip.     The  nostril  is  dilated  or  flattened  above  the  scar  (Fig.  245). 

Fig.  239. — Complete  harelip  on  the  left 
side  with  deflection  of  the  nose  to  the  right 
side.     Patient  also  had  a  cleft  palate. 

Fig.  240.- 
-Double  harelip  complete  on  both 

sides. 

Complicated  Harelip. — A  complicated  harelip  is  one  presenting  a  com- 
plete double  fissure,  with  protruding  premaxillary  bones  (Figs.  246  and  247). 
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Harelip  is  frequently,  though  not  always,  complicated  with  cleft  palate.     The 

palate  may  be  cleft  without  involving  the  lip  and  the  harelip  may  occur  with- 

FiG.  241. — Harelip  complicated    with  pro-       Fig.    242. — Double  harelip  partial  on  one 
trading  premaxillary  bones.  side  and  complete  on  the  other. 

out  involving  the  palate.     Complete  harelip,  either  single  or  double,  is  at- 
tended by  a  deformity  of  the  nose.     If  single,  the  nostril  on  the  afifected  side 

Fig.  243. — Double  harelip  partial  on  both       FiG.  244. — Double  harelip  with  abnormally 
sides.  wide  nostrils. 

is  greatly  broadened  and  flattened  and  the  nose  is  deflected  toward  the 

opposite  side  (Fig.  248).     In  complete  double  harelip,  both  nostrils  are  ab- 
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normally  wide,  the  nose  flattened,  and  the  center  of  the  lip  usually  projects 
forward  with  the  premaxillary  bones,  in  some  instances  beyond  the  end  of 

I^^^F                                  ̂ ij^^l 

B^^'  ̂   ̂ v 
1^^^^   %m^  H 
Wm'     ̂       fl 
i^B       jii^      mm ^^^^■^                 ̂ ilMP                 j^^H^H 

Fig.  245. — Late  embryonal  union  of 
lip.  This  child  had  a  perfect  palate,  but 
the  lip  had  a  broad,  deep  scar  extending 
into  the  nostril.  The  latter  had  the 
usual  expansion  accompanying  harelip. 
At  operation  the  scar  tissue  was  removed 
and  nose  remodeled. 

Fig.  246. — Showing  protrusion  of  premaxillary 
bones,  with  complete  harelip  on  left,  partial  on 
right,  and  cleft  palate.  The  vomer  is  separated 
from  both  palatal  plates. 

Fig.  247  a. — Side  view  of  patient  with  extreme 
protrusion  of  the  premaxillary  bones. 

Fig.  2475. — Front  view,  same  patient. 

the  nose  (Fig.  249).  In  certain  complications,  the  cleft  may  extend  from  the 
border  of  the  lip  upward  to  the  left  of  the  ala  of  the  nose,  as  high  as  the 
inner  canthus  of  the  eye  (Fig.  250).     These  defects  are  rare.     They  may 
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Fig.  248. — A  broad  flattened  nostril  and 
badly  operated  single  harelip.  The  nose  is 
deflected  toward  the  opposite  side. 

Fig.  249. — Double  harelip.  Unusual 
protrusion  of  premaxillary  bones  and  seg- 

ment of  upper  lip  with  cleft  palate. 

Fig.  2-;o. — Oblique  facial  cleft,  complete  into  palpebral  fissureonleft  side.     From  specimen 
in  the  London  Hospital  Museum.     {Blair.) 
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be  single  or  double.  The  etiology  of  harelip  is  closely  associated  with  that 

of  cleft  palate,  for  which  see  page  578.  Fissures  of  the  lower  lip  will  be  con- 
sidered later.  Harelip  occurs  with  equal  frequency  in  the  male  and  female. 

In  eighty  percent,  of  all  cases  of  single  harelip,  the  fissure  appears  on  the  left 
side. 

When  to  Operate. — The  literature  of  this  department  of  plastic  surgery 
is  confusing  to  the  student  seeking  for  instruction  as  to  the  best  time  in  life 
to  operate.  In  the  chapter  on  Cleft  Palate  I  have  pointed  out  the  nature 
and  extent  of  that  deformity  in  its  many  aspects  and  the  importance  of 

pursuing  a  course  of  treatment  with  the  end  in  view  of  correcting  the  defect 
and  establishing,  as  far  as  possible,  a  normal  condition  of  the  separated 
bones  in  very  early  infancy  and  prior  to  the  operation  for  the  closure  of  the 
harelip.     In  carrying  out  the  work  as  previously  outlined,  therefore,  the  lip 

Fig.  251. — A  cleft  of  the  palate  with 
harelip  on  the  left  side.  The  nose  is  di- 

verted to  the  right. 

Fig.  252. — Saitie  patient  with  hard 
palate  closed  and  nose  brought  in  the 
median  line. 

should  not  be  operated  on  until  after  the  bones  have  been  approximated  and 
united  and  sufficient  time  allowed  to  pass  for  the  patient  to  be  prepared 
for  the  second,  the  lip  operation.  I  would  then  arrange  the  dates  for 
these  two  operations  as  follows:  the  operation  on  the  bones  to  be  done  within 
the  first  three  months,  preferably  within  the  first  two  weeks;  the  operation 
on  the  lip  from  six  weeks  to  three  months  subsequent  to  the  operation  on 
the  hard  palate,  always  keeping  in  mind  that  the  patient  has  no  ailment  that 

would  contra-indicate  an  operation.  Most  authors  teach  that  the  operation 
on  the  lip  should  be  made  as  soon  after  birth  as  the  condition  of  the  child 
will  permit,  the  dates  ranging  from  a  few  days  after  birth  to  six  months  and 
even  as  late  as  one  year. 

The  correction  of  the  deformity  of  the  palate,  lip  and  nose  may  best  be 

accomplished  by  first  closing  the  bones,  which  to  a  very  great  extent  cor- 
rects the  defect  of  the  nose  (Figs.  251  and  252),  bringing  it  into  the  median 
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line  of  the  face,  when  the  next  operation,  the  closing  of  the  lip,  removes 
the  external  deformity. 

Infants  having  harelip,  without  the  complication  of  cleft  palate,  should 
be  operated  on  within  the  first  month  if  the  physical  condition  of  the  child 
will  admit.  The  deferring  of  the  operation,  however,  in  case  the  health  of 
the  child  is  not  favorable,  will  do  no  harm  as  the  lip  operation  may  be  done 
at  any  time.  The  parents  naturally  appeal  to  the  surgeon  to  correct  the 
deformity  as  soon  as  possible. 

Preparation  of  the  Patient. — The  preparation  of  the  patient,  the  arrange- 
ment of  the  operating  room  and  table  and  the  respective  duties  of  anesthe- 

tist, assistants  and  nurses  have  all  been  described  in  the  chapter  on  Cleft 
Palate  and  are  applicable  here  as  well.  The  face  of  the  patient  should  be 
thoroughly  clean,  as  well  as  the  lips,  before  the  operation  is  begun.  While 
we  may  not  be  able  to  place  the  skin  and  mucous  membrane  in  an  absolutely 
aseptic  state,  it  is  well  to  approach  asepsis  as  nearly  as  possible. 

THE  PRINCIPLES  UNDERLYING  THE  TREATMENT  OF  HARELIP 

Results  Obtained  in  Old  Operative  Methods. — Formerly  little  attention 
was  paid   to   the  enormously  dilated  nostrils  in   complete    harelip.     The 

deformity  of  the  face,  by  reason  of  the 

:SM-     %    \  S-A,      A%        no's,e  being  drawn  to  one  side  in  single 

'5^^^^^^B^^        -f^^^^^^Vf\      harelip,  was    not  considered.     The  lip 

'i^^^^m^^^-^m^     V     ilsvfc^jJis      ̂ ^^    quickly    and    badly    united    (Fig. 
-e^^^^P^^=«"^    A"^^^^^^^""^        248)   by  freshening   the   edges,  by  ad- 
"  justing  pins  and  forming  a  figure  eight Fig.  253. — Operation  for  double  harelip.  ^  ^,  .„.  x     , 

{Shepherd.)  suture  over  them  (Fig.  253);  by  sewmg 
the  parts  together  with  strong  sutures; 

by  wires  with  buttons  placed  upon  the  sides  of  the  lip,  with  a  view  to 

preventing  the  parts  from  separating  (Fig.  254);  or  by  Hainsby's  com- 
press (Fig.  255).  Fig.  256  shows  the  method  devised  and  employed  by 

the  author  thirty  years  ago  to  correct  the  flattened  nostril  and  reUeve 
tension  from  the  lip.  This  was  abandoned  long  ago  since  unnecessary  scars 
were  made  by  its  use.  Upon  the  lip  oftentimes  gauze  was  placed,  held 
down  by  adhesive  straps  from  cheek  to  cheek,  or  if  gauze  was  not  placed 
over  the  Hne  of  sutures,  at  least  iodoform  or  boric  acid  powder  was  sprinkled 
on  and  covered  with  adhesive  plaster  extending  from  one  ear  to  the  other. 

Examination  of  the  parts  revealed  that  the  nose,  too  frequently,  was  not 
considered  in  the  operation,  no  attempt  being  made  to  produce  a  nostril 
that  would  approach  normality.  Instead  of  having  a  superabundance  of 
tissue  along  the  vermilion  border,  making  provision  for  slight  shrinkage  after 
the  edges  had  united,  a  deep  notch  was  permitted  to  remain.  A  large 
majority  of  the  cases  we  meet  in  adult  life  now  present  evidences  of  opera- 

tion as  above  described  (Fig.  248). 
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Fig.  254. — Lead  plates  fixed  by  silver  wires  devised  by  the  author  25  years  ago  to  re- 
lieve the  tension  on  coaptation  sutures  in  harelip  operations.  These  sutures  always  leave 

scars  and  for  this  reason  have  been  abandoned  for  the  tension  straps. 

/^X    ̂ ''.^^m:>.  m  V, 

Fig.  255. — Hainsby's  compress  formerly  used  to  compress  the  cheek  to  relieve  tension  on 
coaptation  sutures.      Now  obsolete. 

33 
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Present  Aim. — To  operate  on  harelip,  to  bring  the  nose  into  its  proper 
position,  to  construct  a  nostril  which  will  correspond  in  form  to  the  normal 

nostril  of  the  opposite  side,  to  approximate  the  skin  so  as  not  to  leave  cica- 
tricial tissue  intervening,  to  so  operate  as  to  leave  no  notch  in  the  lip  after 

union  and  perfect  healing  have  taken  place,  to  have  mucous  membrane 
meet  only  mucous  membrane  and  skin  meet  only  skin,  to  have  the  vermilion 
border  on  the  operated  side  of  the  lip  the  same  as  on  the  other  side,  is  to  make 
one  of  the  most  delicate  and  one  of  the  most  successful  operations  in  plastic 
surgery.     This  is  the  aim  today. 

Suture  Material. — Heavy  sutures,  wires,  buttons,  harelip  pins  trans- 
fixed with  figure  eight  sutures  are  not  only  clumsy  and  extremely  painful  to 

the  patient,  but  nearly  always  leave  deep  scars  at  the  points  of  entrance 

Fig.   256. — Wires  and  lead  buttons  placed  in  lip  and  nose  to  relieve  tension  and  correct  the 
abnormally  broad  flattened  nostril.     This  method  has  long  ago  been  abandoned. 

and  exit.     The  wires  with  buttons  are  open  to  the  same  objections;   the 
heavy  silk  sutures  are  but  little  better  and  should  never  be  used. 

The  closure  of  a  harelip  may  always  be  accompHshed  by  the  use  of 

horse-hair  sutures  alone,  with  the  possible  exception  of  a  silk  suture  placed 
in  the  nose  (Fig.  266)  with  a  view  to  drawing  the  ala  of  the  broadly  expanded 

nostril  in  so  as  to  form  the  naso-buccal  groove  between  the  ala  of  the  nose 
and  the  cheek.  Here,  sometimes,  a  suture  stronger  than  hair  will  be  re- 

quired to  make  the  retention  of  the  parts  certain.  The  advantage  of  using 

horse-hair  or  cattle-hair  on  a  Hagedorn  needle  in  harelip  work  is  manifest. 
There  are  no  suture  scars  left  when  healing  has  taken  place  and,  after  the 
sutures  are  inserted,  the  retention  appliance,  which  I  shall  describe  later, 
will  insure  the  union  of  the  parts  with  the  formation  of  the  least  possible 
amount  of  cicatricial  tissue. 



HARELIP 

515 

After  a  careful  study  of  the  many  plans  of  operating  by  different  authors, 
I  have  decided  to  refer  to  some  of  their  methods.  I  will  touch  upon  the 

technic  of  Nelaton's  operation  for  single  harelip,  also  upon  Hagedorn's  for 

Fig.   257. — Steel  clamps  and  lead  plates  used  to  bring  flattened  nostrils  in  place.     The 
clamps  are  made  in  three  sizes  and  in  different  degrees  of  stiffness. 

double  harelip,  with  the  modifications  of  these  methods  which  I  have  worked 
out  in  practice. 

The  Nose  Deformity. — In  the  article  on    the   treatment  of  congenital 
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Fig.  258. — Clamp  ready  to  be  applied. 

cleft  palate  in  early  infancy,  I  point  out  the  importance  of  removing  the 
facial  deformity,  in  part,  by  operation.  It  will  be  remembered  that  in 
bringing  the  maxillary  bones  into  proper  relation,  we  moved  the  nose  from  the 
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oblique  position,  which  it  almost  invariably  assumes  in  single  harelip  and 
widely  separated  cleft  of  the  bones,  and  placed  it  in  the  median  line  of  the 
face  where  it  should  be.     Thus  we  have  done  much  to  overcome  the  deformity 

Fig.  259. 

of  the  face.     Now,  the  problem  before  us  is  to  operate  in  such  a  way  as  to 
give  to  the  broadly  dilated  and  flattened  nostril  its  proper  form;  to  so  treat 

Fig.  260. Fig.  261. 

the  lip  that  all  the  parts  will  be  brought  into  normal  anatomical  relations  as 
nearly  as  possible.  The  material  and  methods  at  our  command  will  enable 
us  usually  to  secure  this  result. 
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It  should  be  the  aim  of  the  surgeon  to  employ  means  to  bring  the  flattened 

nose  into  normalitv  without  using  sutures  or  other  appliances  which  leave 

Fig.  262. 
Fig.  263. 

Fig.  264.  Fig.  205. 

Figs.  259  to  265. — A  series  of  pictures  showing  the  results  obtained  in  a  case  of  cleft 
palate  and  harelip.  The  lip  had  been  previously  operated.  Fig.  259  illustrates  the  clamp 
applied.  A,  Adhesive  plaster;  B,  lead  plate  between  two  layers  of  adhesive  plaster;  C, 
pin  carried  through  the  lead  and  external  layer  of  plaster;  D,  steel  clamp  over  the  nose. 
Figs.  260  and  261  illustrate  the  condition  of  the  nose  and  lip  prior  to  the  operation.  Figs. 
262  and  263,  the  nose  and  lip  after  operation.  Figs.  264  and  265,  cleft  of  the  palate  in 
same  patient,  before  and  after  operation. 

scars.     The  instrument  (Fig.  257),  which  I  devised  to  avoid  scars,  serves  its 
purpose  well.     Two  lead  plates,  17  American  gauge,  i  inch  X  2  inches  (the 
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length  varies  somewhat  with  the  size  of  the  patient),  have  fixed  in  the  nose 

end  of  each  plate  a  small  steel  pin  with  a  head  on  it.  The  pin  is  three- 
eighths  of  an  inch  long.     The  plates  are  incorporated  in  adhesive  plaster 

Fig.   266. — Shows  method  employed  in  correcting  a  flattened  nostril  and  an  irregularly 
pointed  nose,     a,  Nostril  incision;  b,  lip  incision. 

as  follows:  One  strip  is  made  long  enough  to  reach  from  the  ear  nearly 

to  the  nose.  The  lead  plate  is  placed  on  the  non-adhesive  side  of  this  strip. 
The  nasal  end  of  this  strip  is  carried  up  over  the  nose  end  of  the  lead  and 

r 

Fig.  267. — Operation  completed. 

over  the  pin.  A  second  strip  of  adhesive  plaster,  equal  in  size  to  the  first,  is 
placed  adhesive  side  down  on  the  lead  plate  and  first  adhesive  strip.  This 
securely  fastens  the  lead  between  the  two  strips  of  adhesive  plaster.     The 
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small  steel  pin  penetrates  both  layers  (Fig.  258).  The  steel  clamp,  of  which 
there  are  three  sizes  and  degrees  of  stiffness,  is  then  placed  over  the  nose  and 
the  notch  ends  embrace  the  pins  in  the  lead  plates.  The  two  plates  are  thus 
moved  toward  the  median  line  of  the  nose.  The  ala  of  the  nose  is  firmly 

held  in  its  proper  position,  thereby  correcting  the  deformity  (Figs.  259 
to  265). 

If  the  border  of  the  lip  is  good  and  the  nostril  only  is  flattened,  the- fol- 
lowing procedure  may  be  employed  to  give  the  nostril  its  proper  form:  In 

order  to  make  the  nose  narrow  at  its  base,  a  V-shaped  section  of  tissue  is  re- 
moved from  the  lip  side  of  the  nostril  (Fig.  266).  A  silk  suture  is  placed 

well  up  in  the  nose,  the  wound  closed  and  the  flattened  nostril  assumes  its 

proper  form.  One  or  two  horse-hair  sutures  are  placed  in  the  lower  part  of 
the  wound.  In  these  cases  the  tip  of  the  nose  on  the  defective  side  is  usually 
lower  than  normal.  The  other  nostril  is  normal  and  higher.  In  order  to 
overcome  this  defect,  it  is  necessary  to  remove  a  small  piece  of  tissue.     A 

Fig.   268. — Fine  hemostatic  forceps. 

V-shaped  incision  (Fig.  266,  a)  is  made  just  wthin  the  nostril  near  the 
junction  of  the  ala  and  septum.  The  apex  of  the  V  is  located  anteriorly. 

The  wound  is  then  closed  with  horse-hair  sutures.  This  draws  the  tip  of 
the  nostril  up  (Fig.  267). 

Hemorrhage  in  Harelip. — It  has  been  noted  that  in  operations  for  closure 
of  the  bones,  hemorrhage  was  so  slight  that  the  operator  was  not  in  any  way 
disturbed  by  it,  but,  in  operations  upon  the  lip,  unless  every  precautionary 
measure  is  observed,  the  hemorrhage  may  be  alarming  and  imperil  the  life 
of  the  patient.  Before  freshening  the  edges  of  the  lip,  rolls  of  gauze  should  be 
carried  into  the  nostril  on  the  affected  side  so  as  to  prevent  blood  from  running 
backward  into  it.  Little  dressings  may  be  placed  under  the  lip  to  catch  any 
blood  that  may  pass  toward  the  mouth.  In  addition  to  the  aromatic  spirits 
of  ammonia,  one  dram  to  the  ounce,  which  should  be  always  at  hand  to 
resuscitate  a  patient,  a  solution  of  one  part  to  10,000  of  adrenalin  chloride 

should  be  ready  to  use  if  necessary  for  the  suppression  of  capillary  hemor- 
rhage. Formerly,  before  freshening  the  edges  of  the  lip,  it  was  my  practice 

to  place  in   the  corner  of  the  mouth  clamps,  having  their  beaks  covered 
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with  rubber  tubing,  so  as  to  arrest  the  flow  of  blood  through  the  coronary 
arteries.  While  the  flow  of  blood  was  prevented,  the  reaction  and  swelling 
of  the  parts,  subsequent  to  the  operation,  in  some  instances  was  so  great 
that  long  ago  I  abandoned  the  use  of  clamps.  By  the  use  of  suitably 
formed  mosquito  hemostatic  forceps  (Fig.  268),  the  vessels  may  be  taken 
up  as  exposed  by  the  passage  of  the  knife  and  hemorrhage  arrested. 

SIMPLE  NOTCH  OPERATION 

To  remove  a  slight  notch  in  the  lip  (Fig.  237),  an  incision  is  made  as 
illustrated  in  Fig.  269.  The  quantity  of  mucous  membrane  and  muscular 
tissue  necessary  to  give  the  lip  the  proper  fullness  should  be  carefully  studied 

Fig.  269. — The  proper  position  of  the  knives  for  making  incisions  to  remove 
notch  in  upper  lip. 

and  the  incision  made  accordingly.  The  knife  should  be  directed  downward 
to  obtain  a  smaller  quantity  of  muscular  tissue.  To  secure  a  larger  amount 
it  should  be  directed  upward.  Fig.  270  illustrates  the  sutures  in  place. 
The  tissues  have  been  carried  downward  and  the  notch  removed. 

Figs.  271  to  273  illustrate  the  method  of  everting  and  rolling  out  the 

mucous  membrane  and  muscular  tissue  of  the  inner  part  of  the  lip  to  over- 
come the  notch. 

SINGLE  HARELIP  OPERATION 

First  Step. — The  first  step  to  be  taken  in  the  operation  for  single  harelip 
is  to  seize  the  tissues  at  the  junction  of  the  lateral  wall  of  the  nostril  and  the 
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upper  extremity  of  the  fissure  with  self-retaining,  fine,  mouse-toothed  forceps 
(Fig.  274).     With  a  fine  knife  remove  the  skin  and  mucous  membrane  from 

Fig.  2  70. — Nelaton  incision  for  length- 
ening mucous  membrane  to  correct  line 

to  correspond  with  opposite  side. 

Fig.  271. — Method  employed  to  remove 
notch  in  upper  lip  resulting  from  a  poor  hare- 

lip operation.  V-shaped  incision  is  shown. 
This  goes  two-thirds  of  the  way  through  the 
muscular  tissue. 

a  short  distance  up  in  the  nostril,  carrying  the  incision  down  about  one- 
fifth  of  the  length  of  the  upper  lip  (Fig.  284).  In  the  meantime  the  lip  is  held 
firmly  between  the  thumb  and  fingers  of  the  left  hand,  thus  preventing  the 

Fig.   272. — Shows  manner    of    introducing 
sutures.     The  notch  is  thus  removed. 

Fig.  273. — If  the  notch  is  on  the  left 
side,  as  is  usual,  the  incision  should  be 
longer  on  that  side  since  a  greater  amount  of 
tissue  must  be  lifted  to  overcome  the  defect 

escape  of  blood  until  the  vessels  have  been  secured  by  fine  hemostatic 
forceps. 
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Second  Step. — The  next  step  is  to  freshen  the  tissues  adjoining  the  nasal 
septum,  being  careful  to  leave  a  broad  surface,  which  is  met,  when  the  sutures 
are  fixed,  by  the  surface  first  freshened.  Instantly,  when  these  surfaces  are 
freshened,  the  small  hemostatic  forceps  are  employed  to  arrest  hemorrhage 
and,  if  there  is  considerable  oozing,  the  application  of  adrenalin  chloride 
greatly  assists  in  checking  the  flow  of  blood. 

Third  Step. — Here  it  becomes  necessary  to  study  the  relation  of  the  upper 
and  the  lower  lips.  The  object  is  to  produce  a  normal  lip  without  any  de- 

pression or  notch.  It  is  essential  now  to  decide  how  much  tissue  is  needed 
from  each  side  of  the  fissure  to  produce  the  normal  lip.  After  this  has  been 
satisfactorily  settled,  the  next  step  may  be  taken. 

Fourth  Step.- — The  operator,  standing  at  the  head  of  his  patient,  makes 
pressure  upon  the  lip  with  thumb  and  finger  of  the  left  hand.  He  then  passes 
a  knife  through  the  substance  of  the  lip,  carrying  it  upward  and  inward  so  as 
to  meet  the  lower  terminal  point  of  the  nostril  incision  (Fig.  285).  This 
incision  should  be  kept  far  enough  from  the  vermilion  border  to  enable 
him  to  gain  sufiicient  tissue  to  meet  the  flap  of  the  opposite  side  and  prevent 
the  great  notch  in  the  lip  so  often  seen  after  these  operations  (Fig.  248). 

Fig.  274. — Fine  mouse- tooth  forceps. 

When  this  flap  is  made,  the  upper  end  is  seized  immediately  by  the  hemo- 
static forceps  (the  thumb  and  finger  pressing  upon  the  lip  in  the  meantime) 

and  turned  downward  by  the  assistant  while  the  surgeon  makes  use  of  his 
small  hemostatic  forceps  to  catch  the  coronary  arteries,  which  would  bleed 
profusely  if  the  flow  is  not  checked  instantly. 

Fifth  Step.- — Having  freshened  the  surfaces  of  the  left  side  and  made  the 
flap  also,  the  fifth  step  is  to  make  a  flap  on  the  right  side.  It  must  be  borne 
in  mind  that  a  greater  amount  of  tissue  should  be  utilized  on  the  right  side 
than  on  the  left,  since  it  is  necessary  to  get  the  pendant  portion  of  the  lip 
in  the  median  line.  To  do  this  it  is  essential  to  have  the  greater  part  of  the 
mucosa  brought  downward  from  the  under  part  of  the  long  side  of  the  lip. 
The  knife  is  passed,  as  in  making  the  opposite  flap,  through  the  substance  of 
the  lip,  carried  obliquely  upward  to  the  terminal  point  of  the  nasal  incision 
(Fig.  275).  The  upper  part  of  the  flap  is  seized  with  the  hemostatic  forceps, 
moved  downward  by  the  assistant,  while  the  surgeon,  still  pressing  upon  the 
lip  to  prevent  the  flow  of  blood,  catches  the  arteries  with  hemostatic  forceps. 
Any  other  small  vessels  are  treated  in  the  same  manner,  thus  preventing 
hemorrhage. 
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If  the  left  nostril  is,  as  usual,  abnormally  broad  and  flattened  and  does 
not  come  over  readily  to  be  united  to  the  freshened  surfaces  at  the  septum 
of  the  nose,  an  incision  may  be  made  beneath  it  (Fig.  276).  This  is  carried 
far  enough  back  over  the  maxillary  bone  and  beneath  the  cheek  to  relieve 
the  tension  and  thus  enable  the  operator  to  bring  this  a) a  of  the  nose  into 
proper  relation  with  the  other. 

To  facilitate  the  adjustment  of  the  freshened  surfaces,  a  forceps  is  placed 
in  the  corner  of  each  flap  and  the  flaps  approximated.  Care  should  be  taken 
that  the  forceps  seize  only  the  muscular  tissue.  If  placed  on  the  mucous 
membrane  or  skin,  injury  follows  (Fig.  277).  A  strong  silk  suture  may  be 
placed  well  up  into  the  substance  of  the  lip,  through  both  flaps  and  on  the 

Fig.  275.  Fig.  276. 

Fig.  275. — Shows  the  method  of  making  incisions  to  obtain  the  correct  amount  of  tis- 
sue. The  knife  on  the  right  side  of  the  fissure  cuts  in  such  a  manner  as  to  obtain  a  larger 

amount  of  muscular  tissue  and  mucous  membrane.  On  the  left  side  a  smaller  amount  is 
utilized  because  it  is  necessary  to  give  the  central  portion  of  the  lip  normal  fulness. 

Fig.  276. — Illustrates  the  extent  of  the  incision  made  to  free  the  tissue  in  order  to  bring 
the  flattened  nostril  into  proper  position. 

inner  surface,  and  a  surgeon's  friction  knot  made,  drawing  the  tissues  into 
contact  (Figs.  288  to  290).  The  surgeon  now  has  an  opportunity  to  observe 
the  relation  of  the  deformed  nostril  to  the  normal  one. 

Sixth  Step. — The  next  step  is  to  introduce  the  nostril  sutures.  Horse- 
hair may  be  employed  in  the  nose,  but  the  first  or  upper  suture  should 

be  waxed  or  paraffined  silk,  as  horse-hair  may  not  withstand  the  strain. 

The  surgeon's  knot  should  be  used,  the  parts  drawn  together,  and  care  exer- 
cised in  the  shaping  of  the  nostril.  The  ala  of  the  nose  may  be  too  high  to 

correspond  with  that  of  the  opposite  side,  or  it  may  be  too  low.  The 
nostril  may  be  too  large;  if  so,  sufiicient  tissue  should  be  taken  away  to  bring 
it  into  harmony.  The  sutures  should  be  adjusted,  but  left  in  such  a  way  as 

to  be  tightened  from  time  to  time,  if  necessary,  and  to  admit  of  the  adjust- 
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ment  of  other  sutures  for  the  restoration  of  the  h'p.     The  second  suture,  as 
well  as  all  other  sutures,  should  be  of  horse-hair  (Fig.  278). 

Preventing  Depression  in  the  Lip. — To  prevent  the  formation  of  a  de- 
pression in  the  lip  from  the  nostril  downward,  the  freshened  surfaces  may  be 

split  in  such  a  way  as  to  permit  the  skin  to  move  forward  and  outward. 

This  will  prevent  the  drawing  of  the  skin  downward,  as  often  occurs,  forming 

a  groove  leading  from  the  nostril  to  the  vermilion  border  of  the  lip.  This 

always  may  be  avoided  by  a  slight  splitting  of  the  tissues  midway  between 

the  skin  and  mucous  membrane  throughout  the  entire  length  of  the  freshened 

edges  (Fig.  286).  Interrupted  sutures  of  horse-hair  should  be  used,  the  first 
knot  adjusted,  but  not  the  second,  and  the  sutures  held  back  by  hemostatic 

Fig.  277.  Fig.  278. 

Fig.  277. — Shows  the  incisions  completed  and  the  flaps  moved  downward,  ready  for 
approximation.  It  will  be  observed  that  the  mucosa  on  the  long  side  of  the  lip  extends 
down  lower  than  on  the  short  side.  By  this  method,  mucous  membrane  is  approximated 
with  mucous  membrane  and  skin  with  skin.  No  notch  js  left  in  the  lip  after  it  unites  and 
the  central  part  is  pendant.  The  forceps  seize  the  muscular  tissue  on  the  under  side  of  the 
lip. 

Fig.  278. — Horse-hair  sutures  introduced  in  single  harelip.  The  long  suture  rc-inforces 
the  others. 

forceps.  No  knot  should  be  fixed  finally  until  all  sutures  are  adjusted  down 

as  far  as  the  vermilion  border,  on  reaching  which,  the  tying  of  the  sutures 

should  begin,  first  tying  the  silk  suture  in  the  nostril.  Prior  to  this,  how- 
ever, the  plug  of  gauze,  which  was  inserted  before  the  operation,  should  be 

removed.  Having  tied  the  silk  suture,  the  horse-hair  sutures  are  tied  from 
above  downward.  Approaching  the  vermilion  border,  great  care  should  be 

exercised  to  approximate  skin  with  skin  and  mucous  membrane  with  mucous 

membrane.  The  flaps  that  have  been  made  must  receive  attention  before 

the  adjustment  of  the  sutures  through  the  skin  at  the  vermilion  border. 

There  always  is  some  slight  superabundance  of  skin,  which  must  be  removed 
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before  the  suture  is  adjusted  so  as  to  have  skin  meet  skin  and  mucous 
membrane  meet  mucous  membrane  (Fig.  292). 

After  uniting  the  lip  from  the  nose  to  the  mucous  membrane,  adjust  the 
flaps  in  such  a  way  as  to  have  a  slight  excess  of  tissue  in  the  line  of  union  to 

provide  for  the  shrinkage  which  will  take  place.  To  give  the  lip  the  full- 
ness of  mucous  membrane  and  muscular  tissue  necessary  to  make  it  nor- 
mal, we  make  incisions  through  the  mucous  surfaces  beneath,  crowding  the 

muscular  tissue  downward  in  the  center,  thus  producing  the  pendant  ap- 
pearance so  essential  to  a  natural  lip  (Fig.  286).  A  knowledge  of  the  technic, 

how  to  manipulate  the  mucous  surfaces  of  the  lip  and  bring  downward  and 
forward  a  sufi&cient  amount  of  muscular  tissue,  is  essential  to  enable  the 

surgeon  to  produce  the  best  results.  The  horse-hair  sutures  should  be 
continued  through  the  mucous  membrane  and  beneath  the  lip  in  such  a  way 
as  to  give  it  prominence  where  prominence  is  required,  and  to  remove 
excesses  of  tissue  wherever  they  may  appear. 

Seventh  Step. — Suturing  completed,  the  next  consideration  will  be  to 
protect  the  parts  from  injury  or  from  the  possibility  of  separation.  It  will 

be  noted  that  only  horse-hair  has  been  employed  in  uniting  the  lip,  save  only 
the  silk  suture  adjusted  in  the  nostril.  Horse-hair  sutures  would  not  have 
sufficient  strength  to  withstand  the  strain  made  by  a  crying  child.  Also  the 
silk  suture,  without  some  protection,  would  cut  out.  I  have  devised  a  plan 
whereby  the  cutting  out  of  the  sutures  cannot  take  place.  The  freshened 
edges  of  the  lip  are  held  in  contact  until  union  takes  place  and  this,  too, 
without  any  inconvenience  to  the  patient.  Formerly  harelip  pins  were 
employed,  then  wire  sutures  with  buttons  on  the  sides;  strong  silk  sutures 
were  used  also;  but  with  them  all,  sometimes  the  lip  would  part  and  the 

operation  result  in  failure.  Many  years  ago  Hainsby's  compress  was 
successful  in  forcing  the  cheeks  toward  the  median  line,  thus  relieving  the 
tension  on  the  lip.  Adhesive  straps  have  been  used  with  more  or  less 
success,  but  even  these  did  not  always  accomplish  the  work  satisfactorily. 

To  Relieve  Lip  Tension. — The  simple  device  here  illustrated  will  relieve 
all  tension  on  the  sutures,  draw  the  cheeks  toward  the  median  line  and  hold 
them  firmly  in  position  until  union  takes  place.  The  strips  are  cut  so  as  to 
be  broad  in  front  of  the  ears  and  then  narrowed  down  as  they  approach 
the  center  of  the  lip.  They  are  lapped  over  and  doubled  at  the  lip  end  and 

the  smallest  size  of  dressmaker's  hooks  are  sewed  through  the  adhesive 
strip.  One  strip  is  placed  on  each  side  and  then  silk  sutures  are  carried 
across  over  the  lip  from  the  hooks  on  one  side  to  the  corresponding  hooks 
on  the  other  side.  The  tissues  on  each  side  of  the  lip  are  carried  toward  the 
median  line  and  the  lip  thereby  pouted  outward.  All  tension  is  removed 
from  the  tissues  and  the  lacing  from  one  hook  to  another,  by  means  of  the 
silk  sutures,  holds  the  parts  steadily  and  quietly  in  position.  Should  the 
sutures,  which  are  carried  from  one  side  to  the  other,  make  an  impression 
upon  the  tissues  in  the  median  line,  this  can  be  relieved  by  passing  a  small 
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roll  of  gauze  beneath  the  lip  end  of  the  adhesive  strip  and  beneath  the  hooks, 
thus  lifting  the  sutures  so  high  that  they  cannot  make  pressure  upon  the 

Fig.  279. — Tension  strap.  These  adhesive  straps  were  devised  for  relieving  tension  on 
coaptation  sutures  in  harelip  operations.  By  their  use  harelip  pins,  heavy  silk  sutures, 
wires  and  buttons,  which  always  leave  scars,  are  dispensed  with.  If  continuous  tension  is 
desired,  elastic  bands  may  be  used  instead  of  silk. 

Fig.   280. — Result  following  incision  in  the 
cheek  for  the  repair  of  harelip. 

Fig.    281. — Same   case  properly  operated. 
Four  months  after  operation. 

united  part  of  the  lip  (Fig.  279),  Formerly  it  was  my  practice  to  place 
a  single  strip  of  adhesive  plaster  across  the  lip,  from  cheek  to  cheek.  I 
found  this  was  very  objectionable  since  it   retained  the  secretions  in  con- 
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tact  with  the  freshly  united  Hp  and  retarded  union.  These  secretions  were 

a  frequent  source  of  infection.  By  the  adjustment  of  my  device,  the  Hp 
will  be  kept  absolutely  clean  as  the  surface  at  the  line  of  union  is  always 
visible. 

Other  Operations. — In  surgical  works  on  the  treatment  of  single  hare- 
lip, many  illustrations  of  various  methods  of  freshening  edges  and  bringing 

the  parts  in  contact  appear.  A  practical  experience,  extending  over  a 
period  of  thirty  years,  and  dealing  with  these  conditions  almost  every  day, 
has  led  me  to  believe  that  many  of  the  methods  illustrated  have  no  practical 

value.  The  incisions  carried  around  the  ala  of  the  nose,  as  in  Dieffenbach's 

method,  the  zig-zag  incisions  of  Simon,  and  Garaldi's  and  Konig's  methods 
seem  unnecessary.  The  carrying  of  incisions  into  the  cheek  in  making  these 

operations  (Figs.  280  and  281)  cannot  be  too  strongly  condemned.  Dis- 
figuration of  a  patient,  following  such  incisions,  cannot  be  completely  over- 

come. The  single-flap  methods  of  Mirault  and  Owen  (Fig.  282),  so  nearly 
alike  that  there  is  little  x)r  no  difference  in  the  technic,  are  to  be  recommended 

in  certain   cases,  according  to  the  judgment  of  the  surgeon.     This  method 

Fig.   282.- — Mirault  and  Owen  operation  for  harelip. 

consists  of  one  deep  incision  and  the  making  of  a  single  flap  reaching  over 
to  be  united  with  the  opposite  side,  as  shown  in  the  illustration.  In  the 
description  of  these  operations,  apparently  little  attention  is  given  to  the 
construction  of  a  nostril  and  the  formation  of  a  normal  nose. 

DOUBLE  OR  BILATERAL  HARELIP 

Classification. — This  deformity  may  present  itself  in  two  forms:  Simple 
and  complicated  (Figs.  240  and  241).  In  the  simple  form  we  find  a  double 
harelip  with  the  premaxillary  bones  in  normal  or  nearly  normal  position. 

These  fissures  may  be,  as  previously  described,  partial  or  complete,  extend- 
ing through  the  entire  lip,  or  they  may  be  only  notches  in  the  vermilion 

border  (Fig.  283).     The  complicated  form  will  be  taken  up  in  detail  later. 
The  closure  of  double  harelip  is,  by  no  means,  a  minor  operation.  It 

is  an  extensive  and  most  exacting  one  and  requires  a  thorough  knowledge 
of  the  anatomy  of  the  parts,  a  prompt  control  of  hemorrhage  and  the  greatest 
expedition  in  completing  it.  To  approximate  the  edges  of  the  skin  so  as  to 
avoid  the  formation  of  a  mass  of  scar  tissue,  and  to  secure  a  correct  ver- 

milion border  without  a  notch  remaining,  is  to  plan  and  execute  with  the 
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highest  degree  of  accuracy.     More  than  this,  the  flattened  nose  and  dilated 
nostrils  must  receive  the  first  consideration. 

The  Nose  in  Incomplete  Double  Harelip. — In  the  description  of  the  tech- 
nic  of  the  single  harelip  operations,  the  steps  to  be  employed  have  been  care- 

fully outlined  for  producing  a  good  nostril.  Here  we  have  two  nostrils  to  deal 
with,  so  we  must  employ  the  methods  there  described  to  narrow  the  nose  and 
bring  the  alae  into  normal  position.  To  do  this,  we  have  previously  moved 
the  bones  together  so  that  they  are  not  abnormally  separated  now.  It 

may  be  necessary  to  dissect  up  the  soft  parts  covering  the  bone  laterally  to 

the  wings  of  the  nose  in  order  to  move  the  flattened  nostrils  into  correct  posi- 

FiG.   283. — Incomplete  d(Hible  liarelip  (see  also  Figs.  451  and  452  in  Cleft  Palate). 

tion.  We  must  endeavor  to  produce  a  naso-buccal  groove,  rolling  the  nostril 
in  somewhat,  that  we  may  procure  that  appearance  nearly  always  observed 
in  the  normal  organ. 

DOUBLE  HARELIP  OPERATION 

The  steps  taken  in  doing  this  operation  are  as  follows: 

First  Step. — Plugs  of  gauze  are  inserted  in  each  nostril,  as  described  in 
single  harelip,  and  the  edges  of  the  fissure  are  freshened  well  up  into  the 
nostril  (Fig.  284).  The  mucous  membrane  is  removed  from  the  central  part 

of  the  lip.  The  exposed  blood-vessels  are  caught  and  the  lip  seized  with 
the  thumb  and  fingers  of  the  left  hand  so  as  to  control  hemorrhage.     An 
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Fig.  284. — Incision  used  in  correcting  flattened  nose  in  single  or  double  harelip  operations. 

F1G.II285. — Proper  position  to  hold  knife  in  making 
is  shown  here. 

34 

).     The  mucous  surface 
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incision  is  made  then  through  the  substance  of  the  lip  upward  and  inward 
to  the  lower  terminal  point  of  the  nostril  incision  (Fig.  285).  The  knife 
should  be  directed  through  the  lip  so  as  to  bring  downward  a  much 
broader  surface  of  mucous  membrane  than  skin.  This  is  done  for  the 

purpose  of  rolling  out  the  middle  portion  of  the  mucous  membrane  to  give 
the  lip  the  proper  fullness  after  union  has  taken  place  in  the  median  line. 
The  end  of  the  flap  is  seized  with  forceps  and  held  by  the  assistant  while 
the  operator  controls  the  hemorrhage  with  hemostatic  forceps.  The  forceps 
are  allowed  to  remain  on  the  flaps  until  nearly  all  the  sutures  are  placed 
and  tied. 

Second  Step. — The  opposite  side  is  treated  in  the  same  manner;  the 
vessels  are  taken  up  promptly  as  soon  as  exposed.     If  there  is  considerable 

Fig.  286. — Flaps  held  in  position  by  forceps. 
The  freshened  surfaces  have  been  split,  so  as  to 
avoid  the  formation  of  grooves  in  the  skin. 

Fig.  287. — Incision  used  to  give 
proper  fulness  to  the  center  of  the 

lip. 

oozing,  adrenalin  chloride,  one  part  to  10,000,  may  be  employed  to  advantage. 

I  do  not  use  this  unless  the  hemorrhage  is  considerable,  for  reasons  pre- 
viously given,  page  519.  In  order  to  prevent  the  groove  forming  from 

the  nostril  downward  after  the  parts  are  sutured,  the  central  part  of  the 
lip,  as  well  as  all  of  the  lateral  freshened  surfaces,  should  be  split  so  that 
the  skin  and  mucous  membrane  may  be  more  widely  separated  (Figs.  286 
and  287. 

Third  Step. — We  now  have  the  surfaces  all  freshened,  ready  for  suturing. 
To  facilitate  this  and  the  approximation  of  the  edges  of  the  fissures,  a  strong 
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silk  suture  is  carried  into  the  mouth,  through  the  muscular  tissue  almost  to 
the  skin,  including  both  sides  of  the  fissure,  and  just  through  the  tip  of  the 

Fig.  28S. — Temporary   suture    used    to   draw   separated    tissues    together. 

Fig.    289. — Temporary     suture    tied    and  Fig.  290. — Skin  surface  of  lip  showing 
separated  tissues  brought  in  contact.  tissues  brought  in  contact  and  temporary 

suture  beneath  (dotted  lines). 

central  portion  of  the  lip  (Fig.  288).     The  suture  is  drawn  up  by  means  of  the 

surgeon's  friction  knot  and  the  separated  tissues  brought  in  contact  (Fig.  289), 
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We  do  not  secure  the  knot,  since  we  may  wish  to  change  it  in  further  develop- 
ment, but  the  double  turn  of  the  knot  will  hold  it  quite  satisfactorily  until  the 

Fig.  291. -Method  of  introducing  interrupted  horse-hair  sutures.     Small  hemostatic 
forceps  used  to  secure  correct  relation  of  edges  of  the  lip. 

horse-hair  sutures  are  adjusted  (Fig.  290).  Should  the  knot  slip,  we  may  hold 
it  firmly  by  seizing  it  with  forceps.  Now  we  remove  the  plugs  from  the 
nostrils  and  introduce  a  silk  suture  on  a  small,  curved  Hagedorn  needle  well 

Fig.  292. — IMethod  of  removing  superabundant  skin  on  flap  to  prevent  the  overlapping 
of  mucous  membrane.  This  insures  contact  of  skin  with  skin  and  mucous  membrane  with 
mucous  membrane. 

up  into  the  nostril,   including  all   the   tissues  freshened   except  the  inner 

mucous  membrane.     Only  the  first  turn  of  the  surgeon's  knot  is  made;  the 
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tail  ends  of  the  sutures  are  grasped  with  hemostatic  forceps,  and  interrupted 

horse-hair  sutures  are  introduced  down  to  the  terminus  of  the  central  por- 
tion of  the  lip.  Only  one  turn  of  the  knot  is  made  until  all  the  sutures  on 

both  sides  are  inserted  to  this  point.  The  angle  of  the  incision  is  brought 
in  contact  with  the  central  part  of  the  lip  by  introducing  sutures,  as  shown 

in  Fig.  291,  and  carried  into  the  substance  of  the  central  part  of  the  lip. 
This  is  repeated  on  the  opposite  side.  The  part  below  the  central  portion 
is  then  sutured.  At  this  point  we  stop  and  tie  all  sutures  beginning  at 
the  nose. 

Fourth  Step. — We  have  still  one  of  the  most  interesting  and  important 
steps  to  take  in  producing  a  correct  vermilion  border  of  the  lip.  This  requires 
a  great  deal  of  painstaking  effort.  The  flaps  brought  down  are  sufficient  in 
quantity  to  produce  a  most  beautiful  cosmetic  result,  but  the  most  common 

error  of  the  operator  is  in  making  the  lip  too  long.     The  mistake  lies  in  fail- 

FiG.   293.- — Method  of  joining  mucous  membrane  in  the  mouth. 

ing  to  manipulate  the  tissues  in  such  a  way  as  to  prevent  the  formation 
of  a  notch  in  the  median  line  after  the  parts  are  united. 

It  is  necessary  to  take  into  consideration  the  fact  that  a  superabundance 
of  skin  has  been  brought  down  to  the  median  line.  Some  of  it  must  be 
removed  to  prevent  the  skin  running  into  the  mucous  membrane,  thus 
disfiguring  the  lip  (Fig.  292).  Having  removed  enough  of  the  skin  to  avoid 

its  over -lapping  the  mucous  membrane,  the  needle  is  inserted  into  the  skin 
at  the  border  of  the  membrane  and  carried  through  the  tissues  of  the  oppo- 

site side,  with  an  exit  corresponding  exactly  to  the  point  of  entrance  of  the 
needle.  The  sutures  are  put  in  in  sufficient  numbers  to  secure  perfect 
coaptation  of  the  tissues.  Only  the  first  knot  is  tied  so  that  necessary 

changes  may  be  made  easily.  We  are  certain  now  of  bringing  skin  in  con- 
tact with  skin  only  and  mucous  membrane  in  contact  with  mucous  mem- 

brane. 
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The  sutures  in  the  skin  are  left.  The  mucous  membrane  and  inner  part 

of  the  lip  remain  to  be  sutured  later.  That  portion  of  the  tissues,  which  has 

been  within  the  grip  of  the  beaks  of  the  hemostatic  forceps,  which  includes  a 

very  little,  should  be  cut  off  since  it  has  been  crushed  by  the  forceps  and  is  of 
no  value. 

Fifth  Step. — Then  the  center  of  the  lip,  the  most  pendant  part,  is  sutured 

with  horse-hair,  a  few  sutures  are  inserted  on  the  under  portion  of  the  lip 
within  the  mouth  (Fig.  293),  and  the  operation  is  complete  (Fig.  294).  The 

error  of  making  the  lip  too  long  is  due  to  having,  in  the  first  place,  a  long 

central  portion  with  large  flaps  added  to  its  lower  part.  The  central  portion 

should  be  made  short  enough  to  give  it,  after  the  flaps  have  been  adjusted,  the 

correct  length.     Two  things,  therefore,  must  be  considered:  First,  the  length 

Fig.  294. — All  sutures  have  been  placed  and  the  operation  is  completed.     It  still 
remains  necessary  to  adjust  the  tension  straps  (see  Fig.  279.) 

of  the  central  portion;  second,  the  size  of  the  flaps  to  give  the  lip  its  proper 

length.  To  relieve  the  strain  upon  the  stitches  and  to  prevent  them  from 

cutting  out  and  allowing  the  parts  to  separate,  the  retention  straps  before 

described  (Fig.  279)  should  be  employed.  They  can  be  relied  upon  to  hold 

the  parts  in  contact  until  union  takes  place. 

COMPLICATED  DOUBLE  HARELIP 

General  Considerations. — This  form  of  double  harelip  may  be  compli- 
cated by  the  premaxillary  bones  extending  forward,  which,  in  some  instances, 

carries  the  central  part  of  the  lip  far  beyond  the  end  of  the  nose  (Fig.  249). 
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In  such  a  complication,  the  double  fissure  in  the  lip  is  usually  complete, 
though  occasionally  there  may  be  a  band  of  integument  connecting  one  side 

B.  D. 

Fig.  295. — Four  specimens  of  cleft  palate  showing  various  degrees  in  the  dev'elopment  of 
the  bond  between  the  premaxillary,  maxillary  and  lateral  nasal  elements.  A ,  The  bond  or 
bridge  of  tissue  crossing  the  cleft.  /  ̂  Central  incisor  sac;  /  ̂Lateral  incisor  sac;  C,  Canine 
sac;  L,  Median  part  of  upper  lip;  S,  Septum  of  nose.     (Keith,) 

of  it  with  the  median  line  (Fig.  295).     The  management  of  this  deformity 
requires  the  bringing  of  the  premaxillary  bones  in  proper  position  by  removing 

Fig.  296.  Fig.  297. 

Fig.  296  and  297. — Vertical  section  of  palate  nasal  region  of  a  child  nine  weeks  "of  age, 
showing  cleft  palate  and  bilateral  harelip,  and  protrusion  of  the  premaxillas.  Protrud- 

ing bones  placed  in  their  proper  position  and  held  by  silver  sutures.  Germs  of  the  in- 
cisors undisturbed,  a,  Protruding  premaxillary  bones  containing  germs  of  temporary 

central  incisors,     b,  F-shaped  incision  in  the  vomer,  indicated  by  dotted  lines. 

a  V-shaped  piece  from  the  vomer  (Figs.  296  and  297),  or,  what  is  better, 
the  making  of  an  oblique  incision  through  the  vomer,  carrying  the  prominent 
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premaxillary  bone  back  into  position,  as  described  on  page  678  in  Cleft 
Palate,  and  fixing  it  there  by  means  of  silver  sutures  (Fig.  484).  The 

writings  upon  this  subject,  which  express  disapproval  of  wiring  the  pre- 
maxillary bones  to  the  maxillae,  are,  I  believe,  from  the  pens  of  authors  of 

limited  experience  in  the  treatment  of  these  congenital  defects  or,  possibly, 
from  those  unfamihar  with  the  technic  required  to  establish  a  solid,  bony 
arch  by  bringing  the  premaxillary  bones  into  the  position  where  they  belong. 
Once  placed  in  proper  relation  with  the  maxillary  bones,  freshened  and 

firmly  wired  together,  a  solid  bony  arch  will  be  secured.  Those  opera- 
tors who  have  failed  to  secure  a  union  of  the  parts  in  these  cases  have 

lacked  in  their  technic. 

The  vomer  may  be  split  from  the  premaxillary  bones  backward  about  2 
cm.  (Fig.  298).     By  pressing  backward  on  the  premaxillary  bones  the  split 

Fig.  298.- — Shows  the  method  of  splitting  the  vomer  so  as  to  move  the  premaxilh^ry  bones 
backward.     {Bardelehen.) 

portions  of  the  vomer  spread.  This  permits  the  premaxillary  bones  to 
come  in  contact  with  the  maxillary  bones. 

Operation.— The  method  of  procedure  in  the  closure  of  bilateral  harelip, 
after  union  of  the  malposed  vomer  and  the  premaxillary  bones  has  been 
secured,  does  not  differ  in  any  sense  from  the  operation  for  simple  bilateral 
harelip.  The  adhesive  straps  applied  to  the  face  with  sutures  extending 
over  the  lip  from  one  strap  to  the  other  (Fig.  279)  hold  the  parts  firmly  in 
position  and  prevent  them  from  separating.  Moreover,  the  wound  may  be 
kept  absolutely  clean. 

The  nose  may  be  plugged  with  gauze,  if  thought  best,  to  prevent  the 
exit  of  secretions  upon  the  wound  or,  what  is  quite  as  good,  we  may  wipe 
the  parts  frequently  with  applicators  and  thus  keep  the  surfaces  clean  and 

dry.  These  plugs  should  not  remain  longer  than  three  days.  The  patient's 
hands  should  be  so  fixed  that  he  cannot  disturb  the  parts  (Fig.  353). 
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Some  operators  make  use  of  rubber  tubing  for  draining  the  nose.     Fre- 
quently the  secretions  escape  around  the  tube  thus  defeating  its  purpose. 

COMPLICATIONS  FOLLOWING  DOUBLE  HARELIP  OPERATIONS 

Nose  Defects. — The  retention  straps,  lashed  together,  are  permitted  to 
remain  for  a  week,  when  they  and  all  the  sutures  are  removed.  In  some  cases 

a  twenty  per  cent,  solution  of  argyrol  may  be  used  on  the  under  surfaces  of 

the  lip  as  a  prophylactic  measure  against  infection.  However,  infection  of 

the  lip  is  not  at  all  likely  to  occur  if  the  precautions  here  outlined  are  ob- 
served carefully.  It  will  be  seen,  following  nearly  all  operations  for  double 

harelip,  especially  when  the  premaxillary  bones  are  prominent  and  require 

moving  back  into  position,  that  when  union  of  the  parts  has  taken  place  and 

Fig.  299. — First  step  in  operation  for  elevating  the  flattened  nose 

the  sutures  and  adhesive  straps  are  removed,  the  nose  is  flattened  some- 
what, having  been  drawn  inward  by  the  central  portion  of  the  lip  (Figs.  306, 

308  and  310).  To  overcome  this  defect,  which  is  very  great  sometimes,  I 

devised  an  operation  for  lifting  the  end  of  the  nose  and  carrying  it  out  to  a 
normal  position. 

Flattened  Nose  Operation. — First  Step. — This  operation  is  made  by  start- 
ing an  incision  at  the  anterior  extremity  of  the  medial  crus  of  the  great  alar 

cartilage  of  the  nose  and  carrying  it  posteriorly  between  this  cartilage  and 

the  anterior  nasal  spine  of  the  maxilla,  thence  downward  into  the  sub- 

stance of  the  lip  about  two-thirds  of  its  length  (Fig.  299).  A  corresponding 
incision  is  made  on  the  opposite  side,  always  keeping  close  to  the  medial  wall 
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Fig.  300. — Elevating  the  tissues  by  dissection,-  care  being  taken  not  to  pass  the  knife 
through  the  mucous  membrane. 

Fig.  301. — Dotted  lines  show  the  course  of  silk  suture  through  the  cartilage  of  the  nose 
beneath  the  skin.  On  tjdng,  the  suture  lifts  the  end  of  the  nose  forward  thus  removing  the 
flattened  appearance  and  giving  the  nose  the  proper  form  (see  Figs.  307  to  309). 

rj-f_ 

Fig.  302. — The  end  of  the  nose  has  been  raised  and  the  sutures  are  placed  to  approximate 
the  edges  of  the  wound  in  the  lip. 
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of  the  nostril,  but  not  penetrating  it.  This  long  V-shaped  incision  should 
be  deep  enough  to  include,  in  the  part  to  be  lifted  up,  muscular  tissue  extend- 

ing half-way  through  the  lip.     The  tissue  should  be  raised  from  the  central 
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Fig.  303. — Front  view  of  girl  eleven 
years  old  with  an  extensive  deformity  of 
the  nose,  lip  and  palate  with  protrusion 
of  the  premaxillary  bones. 

Fig. 

304- 

-Front  view  showing  double harelip. 

Fig.  305. — Complete  cleft  of  the 
palate.  The  premaxillary  bones  are  sepa- 

rated from  and  protrude  beyond  the 
maxillae. 

Fig.  306. — Same  patient  after  opera- 
tion showing  the  cleft  in  palate  closed, 

the  premaxillary  bone  in  normal  posi- 
tion and  the  harelip  united. 

part  of  the  lip  and  a  careful  dissection  made  of  the  covering  of  the  nasal 
septal  cartilage,  when  the  entire  mass  should  be  lifted  upward,  exposing  to 
view  the  anterior  extremity  of  this  cartilage  (Fig.  300). 

Second  Step. — A  black  silk  suture  is  passed  through  the  end  of  the 
cartilage  and  through  the  uplifted  flap  in  such  a  way  as  to  force  the  mass 



540  ORAL    SURGERY 

of  tissue  forward  (Fig.  301).  As  the  silk  suture  should  be  removed  in  six 

days,  it  is  better  to  use  black  since  this  is  more  easily  seen.  The  lateral 

crus  of  the  greater  alar  cartilages  is  carried  forward  at  once  and  the  point 

of  the  nose  raised  to  the  desired  extent.  Having  fixed  the  point  of  the  nose 

by  suturing  through  the  cartilage  and  soft  parts,  the  opening  made  in  the 

Fig.  307. — Tension  straps  used  follow-  Fig.  308. — Profile    showing   the   Sat- 
ing closure  of  the  lip.  tened  nose  which  could  not  be  prevented 

when  the  protruding  premaxillary  bones 
were  brought  in  contact  with  the  maxillae. 

Fig.  309. — Nose  elevated  after  previous         Fig.  310. — Front  view  of  patient  show- 
operations  have  been  completed.  ing  flattened  nose. 

lip  may  be  closed  quickly  by  two  or  three  interrupted  horse-hair  sutures 
(Fig.  302). 

The  series  of  pictures  shown  in  Figs.  303  to  311   demonstrate  a  case 

complicated  by  protrusion  of  the  premaxillary  bones  and  complete  cleft 
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of  the  hard  and  soft  palates.     The  results  of  the  operations  previously 
described  are  here  well  shown. 

Contraction  and  Recession  of  Lip. — The  practice,  which,  unfortunately, 
has  been  resorted  to  not  infrequently,  of  excising  the  premaxillary  bones  and 
closing  the  fissure  of  the  lip  invariably  leads  to  a  contraction  and  recession 

Fig.  311. — Front  view  after  all  operations  have  been  completed. 

Figs.  312  and  313. — Result  following  the  excision  of  the  premaxillary  bones.     Note  con- 
traction of  upper  lip  and  protrusion  of  the  lower,  profile  view. 

of  the  lip,  followed  by  a  most  conspicuous  deformity  (Figs,  312  and  j ^3). 
Sometimes  the  lip  is  greatly  contracted,  though  the  premaxillary  bones  are 
not  removed  (Fig.  314).  The  upper  lip  contraction  gives  to  the  lower  lip  a 

greater  relative  prominence  and  thickness  than  it  would  have  had  if  the  pre- 
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maxillary  bones  had  been  preserved  and  the  lip  united  over  them.  The  ex- 
cessive development  of  the  lower  lip  is  due  to  failure  of  direct  occlusion  with 

the  upper  lip  and  to  over-lapping.  Extensive  contraction  and  recession  of 
the  upper  lip,  with  a  corresponding  protrusion  of  the  lower  lip,  require 
plastic  operations  for  their  relief  (Fig.  315).  Frequently  these  cases  present 
a  mass  of  cicatricial  tissue  which  needs  to  be  removed  for  the  cosmetic  effect. 

Operation. — First  Step.- — Here,  as  in  other  forms  of  plastic  surgery,  sev- 
eral steps  are  necessary  to  accomplish  the  end  desired.     First  among  these 

Fig.  314. — Badly  operated  lip.     V-shaped  piece  removed  from  lower  lip  and  upper  lip 
projected  by  folding  the  mucosa  forward. 

is  the  preparation  of  the  patient  for  operation  and  a  thorough  understanding 
of  his  physical  condition.  A  study  of  the  parts  impresses  the  surgeon  with 
the  unequal  size  of  the  two  lips  (Fig.  316).  It  will  readily  be  seen  that  if  the 

tissue  in  the  two  were  equalized,  the  patient's  mouth  would  be  restored  to 
an  approximately  normal  condition.  With  this  end  in  view,  I  utilize  the 
superabundant  tissue  of  the  lower  lip  and  add  it  to  the  insufficient  upper 
lip  to  relieve  the  tense  and  contracted  condition.  To  remove  from  the 

lower  lip  a  portion  of  the  tissue  and  add  it  to  the  upper  lip  corrects  the  de- 
formity.    They  are  equal  in  size  now  and  symmetrical.     Careful  measure- 
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Fig.  315. — After  operation. 

Fig.  316.- — Profile  view  of  patient  whose  protruding  premaxillary  bones  had  been  re- 
moved in  earl}'  infancy.  The  palate  posteriorly  was  normal.  This  view  shows  the  recession 

of  upper  lip. 
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Fig.  317. — Upper  contracted  lip  split  in  the  center  for  the  reception  of  V-shaped  piece  from 
the  lower  lip. 

Fig.  318. — In  this  patient  the  premaxillary  bones  had  been  excised.  The  palate  was 
normal  otherwise.  The  lip  was  badly  operated.  The  author's  operation  is  described  in 
the  text.  Photograph  of  patient  during  operation.  Removing  tissue  of  the  lower  lip  and 
uniting  it  to  the  median  line  of  the  insufficient  upper  lip. 
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ment  of  the  two  lips  enables  the  surgeon  to  decide  how  much  tissue  it  is  nec- 
essary to  take  from  the  lower  lip  and  add  to  the  upper  in  order  to  make 

the  two  equal. 

Fig.  319. — Flap  from  lower  Up  placed 
in  upper  lip.  Flap  still  attached  to 
lower  lip. 

Fig.  320. — The  graft  from  the  lower 
lip  has  been  united  in  its  new  position 
in  upper  lip.     The  mouth  is  too  small. 

Fig.  321. Fig.  322. — Mouth  made  larger  by  incis- 
ing the  angles. 

Second  Step. — Division  of  the  upper  lip,  by  making  incision  through  its 
thickness  in  the  median  line,  is  the  second  step  to  take  (Fig.  317)  following 
which,  after  hemorrhage  is  controlled,  an  incision  is  made  in  the  lower  lip 

so  as  to  secure  a  V-shaped  flap  to  be  inserted  in  the  upper  lip  (Fig.  318). 
Beginning  at  the  left  of  the  center,  carry  the  incision  obliquely  downward 

35 
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to  the  median  line  of  the  lower  lip,  then  upward  toward  a  point  correspond- 
ing to  the  place  of  beginning.  This  upward  incision  should  not  be  carried 

more  than  half-way  from  the  apex  of  the  V  to  the  mucous  membrane  of  the 
lip.  This  liberal  attachment  will  secure  good  circulation  to  the  flap.  After 
hemorrhage  has  been  controlled,  this  piece  may  be  inverted,  i.e.,  the  apex 

Fig.  323. — Profile  view  after  operation.  Fig.  324. — Front  view  before  operation. 
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Fig.  325. — Front  view  after  operation. 

may  reach  up  into  the  split  upper  lip  and  be  secured  there  by  sutures  (Fig. 

319).  Strong  silk  sutures  are  passed  through  the  mucous  membrane,  em- 
bracing a  great  part  of  the  muscular  tissue  of  the  right  side  of  the^lower  lip,  and 

carried  into  the  upper  lip  so  they  are  closely  and  firmly  sewed  to  each  other. 
The  object  of  this  is  to  prevent  separation  of  the  lips  and  the  possibility  of 
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preventing  union  of  the  flap  in  its  new  position.  These  stitches  are  tem- 

■povsLYy  only,  to  be  used  until  union  of  the  flap  from  the  lower  lip  to  the  upper 
has  become  thoroughly  established. 

Fig.  326. 
Fig.  327. 

Fig.  328.  Fig.  329. 

Figs.  326  to  329. — Harelip  and  cleft  palate  in  patient  thirty-five  years  of  age.  He 
had  been  operated  at  one  and  seven  years  of  age.  Operated  a  third  time,  by  the  author, 
with  the  result  shown. 

The  freshened  surfaces  of  the  right  side  of  the  lower  lip  may  be  closed  over 

by  suturing  the  mucous  membrane  to  the  skin.  This  protects  them  from 

exposure  and  the  formation  of  granulations.     With  the  parts  in  position, 
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the  patient's  under  jaw  may  be  secured  by  applying  Barton's  bandage. 
A  substantial  union  of  the  flap  with  the  right  side  of  the  upper  lip  should  be 
accomplished  in  about  two  weeks  when  good  circulation  shall  have  been 
established.  There  is  sufiicient  room  between  the  lips  at  the  left  corner  of 
the  mouth  to  feed  the  patient  by  means  of  a  tube. 

Fig.  330. . — Photograph  of  plaster  model  of  patient  shown  in  Figs.  326  to  329.     A,  Before 
operation;  B,  after  operation. 

Fig.  331. ^The  premaxillary  bone  extends  to  the  end  of  the  nose. 

Third  Step. — The  next  step  will  be  to  complete  the  upward  incision  of  the 
right  side  of  the  lower  lip  and  release  the  flap  from  its  attachment.  Then 
swing  it  over  to  the  left  side  where  the  membrane  and  skin  have  been  brought 

in  contact,  separate  the  skin  from  the  mucous  membrane,  scarify  the  sur- 
faces so  as  to  leave  them  freshened  and  suture  the  flap  into  place,  being 

careful  to  have  mucous  membrane  meet  mucous  membrane  and  skin  meet 

skin.  This  done,  attention  should  be  given  promptly  to  the  lower  lip  by 
freshening  the  edges  of  the  wound  and  suturing  them. 
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Fig.  332. — Same  case  as  331  after  operation.     Six  months  old. 

Fig    32,3-  Fig.  334 

Figs.  333  and  334. — Deep  notch  in  the  lip  before  and  after  operation. 
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Secondary  Operations. — After  union  has  occurred,  the  two  Jips  will  be 
of  about  equal  length  and  thickness.  If  the  premaxiJlary  bones  have  been 

excised,  the  upper  lip  will  still  recede  to  some  extent,  but  with  the  adjust- 
ment of  artificial  teeth,  what  little  depression  is  left,  following  the  operation, 

will  be  overcome  and  the  lip  brought  into  correct  prominence.     Care  should 

Fig.  335. — Infant    three  months  old,  Fig.  336.- 
with   complete  double  harelip. 

—Same  patient  at  eighteen 
months  of  age. 

Fig.  337.- — Harelip  and  cleft  palate  in  infant.     An  incisor  tooth  is  attached  to  a  pedicle  of 
mucous  membrane  quite  independent  of  bone  (left  side  of  patient). 

be  taken  that  the  under  side  of  the  lip  is  sutured  so  that  mucous  membrane 

will  meet  only  mucous  membrane.  It  is  better  to  have  the  freshened  sur- 
faces under  the  lip  closed.  This  may  always  be  done  by  covering  them  with 

the  mucosa.  After  the  parts  are  united,  sufficient  time  should  be  allowed 

for  them  to  become  fixed  in  their  new  position,  with  a  good  circulation  estab- 
lished, when  other  steps  called  for  may  be  taken.  These  may  include  the 

removal  of  scar  tissue,  adjustment  of  the  alse  of  the  nose,  if  required,  and, 
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still  later,  the  study  of  the  mouth,  which,  following  the  operation,  is  some- 
times too  small  (Fig.  320).     To  increase  its  size,  incisions  should  be  made 

Fig.  338. — Same  patient  one  year  later. 

Fig.  339. — Double  harelip,  complicated  with  protruding  premaxillar}"  bones. 
No  cleft  of  palate. 

at  each  angle,  carried  backward,  and  the  mucous  membrane  and  skin  ap- 
proximated (Figs.  320  to  325).  Time  should  be  allowed  for  union  to  take 

place  and  a  few  weeks  later  the  patient  should  return  for  any  other  operation 
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that  may  be    called  for  to  improve   the  parts.     Figs.  326  to  352  show  a 
number  of  patients  operated  on  by  me. 

Fig.  340. — Harelip  complete  on  the  left  side,  partial  on  the  right,  with  protruding  premaxil- 
lary  bones  and  cleft  palate. 

Fig.  341. — Double  harelip  showing  premaxiUary  bone,  extending  to  the  end  of  the  nose. 

POST-OPERATIVE  TREATMENT 

The  post-operative  treatment  of  harelip,  which  has  been  looked  upon  in 
the  past  with  so  much  uncertainty  as  to  securing  a  good  result,  I  regard,  with 
the  present  facilities  for  retention,  as  not  only  simple  but  reliable.  With 

horse-hair  sutures  only,  with  no  pins,  clamps,  wires,  buttons,  adhesive  straps 
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across  the  face,  or  other  cumbersome  and  unnecessary  appHances,  we  may 

expect  to  secure  a  smooth,  well-formed  lip,  free  from  notches  and  scars.  In 
single  harelip  operations,  the  nostril  will  nearly,  or  quite,  conform  in  size  and 

Fig.  342. 
Fig.  343. 

Fig.  344. 
Fig.  345. 

shape  to  the  normal  one;  in  double  harelip,  the  two  nostrils  may  be  sO' 
constructed  that  they  will  be  exactly  alike. 

Before  the  patient  has  recovered  from  the  anesthetic,  the  application  of 
adhesive  strips,  laced  from  side  to  side,  will  hold  the  tissues  together  until 
union  may  take  place  with  the  greatest  comfort  possible  to  attain  in  the 
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management   of  such  cases.     Should  mucus  escape  from  the  nose  in  con- 
siderable quantity,  sufficient  to  cover  the  newly  approximated  parts  continu- 

FiG.  346.  Fig.  347. 

Tigs.  342  to  347. — Double  harelip,  protruding  premaxillary  bones  and  cleft  palate  in  a  child 
four  years  old.     Before  and  after  operation. 

Fig.  348.- — Front  view  of  patient  with  Fig.  349. — Same  after  operation, 
a  probe  in  hole  in  median  line  of  upper 
lip  which  had  previouslj'  been  operated. 
There  is  a  complete  cleft  of  hard  and  soft 
palates. 

ously,  the  nose  may  be  plugged  with  antiseptic  gauze  and  the  secretions 

thus  prevented  from  escaping.     The  surface  of  the  lip  should  be  kept  abso- 
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lutely  clean,  which  may  be  accomplished  by  carrying  an  applicator  saturated 
with  boric  acid  solution  beneath  the  strands  of  silk  which  hold  the  adhesive 

strips  in  place,  and  all  secretions  and  moisture  thus  removed.     The  under 

Fig.  350. — Profile  of  same  patient 
before  operation. 

Fig.  351. — After  operation. 

Fig.  352. — Deep  sinuses  extending  into  the  lips  marked  by  toothpicks.  They  extend 
three-quarters  of  an  inch  into  the  tissues.  These  sinuses  correspond  to  the  position  of  the 
separated  part  in  double  harelip. 

surface  of  the  lip  should  be  irrigated  and  then  dried  as  well  as  can  be  by  the 
use  of  applicators,  then  touched  over  with  a  twenty  per  cent,  solution  of 
argyrol  as  a  prophylactic  measure. 
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Infections  of  the  lip  should  not  occur.  It  is  presumed  that,  prior  to  the 
operation,  the  surface  of  the  lip  has  been  made  as  nearly  antiseptically  clean 
as  possible.  If  so,  and  the  parts  are  kept  clean  following  the  operation^ 
infection  is  not  at  all  likely  to  occur.  Should  infection  take  place,  the 
parts  must  be  thoroughly  flushed,  dried  and  saturated  with  a  twenty  per 
cent,  solution  of  argyrol.     If  the  infection  does  not  clear  up  promptly,  pure 

Fig.  353. — Showing  the  author's  cuffs  properly  placed.     This  child  was  operated  for  single 
harelip  and  cleft  palate. 

tincture  of  iodin  should  be  used.  The  danger  of  the  child  handling  and  in- 
terfering with  the  lip  is  overcome  completely  by  constructing  the  long  paste- 

board cuffs  illustrated  in  Fig.  353,  which  extend  from  the  hand  to  a  point 
midway  between  the  elbow  and  the  shoulder.  With  these  constructed  of 
proper  size,  the  child  has  unlimited  motion  of  the  shoulder,  hand  and  lingers,, 

but  it  is  impossible  for  him  to  bring  his  hand  to  his  mouth.  The  opthal- 
mologist  finds  them  of  equal  value  in  keeping  the  fingers  from  the  eyes. 
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Age 
Operation 

Deaths 

Last  cases ' 

Deaths 

1  month   

2  months   

3  months   
4  months   
5  months   
6  months   

7  to  12  months 
1  year   
2  years   

3  years   

4  years   

5  years   
6  years   

7  years   
8  years   

9  years    
10  years    

11  to  15  years.  . 
16  to  20  years.  . 

21  to  25  years.  . 

26  to  30  years.  . 
Over  31  years.  . 

Percentage  of  deaths  of  all  ages   

Percentage  of  deaths  under  i  year   
Percentage  of  deaths  from  i  to  2  years  . 

Percentage  of  deaths  from  2  to  5  years  . 
Percentage  of  deaths  from  5  to  10  years 

All  cases 

Last  cases* 

5-12 

i.8s 
8.39 

1.66 

1.88 0.00 
0.50 

8.33 

2. 10 0.00 

The  above  table  has  been  compiled  from  all  the  harelip  cases  which  I  have 
recently  had  access  to.     The  deaths  noted  have  occurred  while  the  patients 

In  all  cases  I  have  watched  the  patient  until  the  lip 
No  effort  has  been  made  to  trace  patients  after  they 

were  under  my  care, 
has  thoroughly  healed, 
left  my  hands. 

CONGENITAL  FISSURES  OF  THE  LOWER  LIP 

Sinus  or  Fistula  in  Lower  Lip — In  Professor  Arthur  Keith's  Monograph 
on  Congenital  Malformations  of  the  Palate,  Face  and  Neck  appears  the  fol- 

lowing: "A  bilateral  cleft  in  the  upper  lip  is  frequently  associated  with  a 
curious  malformation  of  the  lower  lip,  in  which  two  fistulae  or  recesses  open 

*  These  include  cases  operated  during  the  past  year.  They  have  also  been  figured  in 
the  first  two  columns. 
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on  the  lower  labial  surface  opposite  the  clefts  in  the  upper  lip.  The 

orifice  of  each  recess  may  be  raised  into  a  nipple-like  process,  which, 
when  the  mouth  is  shut,  fits  into  the  corresponding  upper  cleft.  This  was 
the  condition  in  a  specimen  submitted  to  me  by  Mr.  Woolcombe,  which  was 
excised  from  the  lip  of  a  boy,  aged  three  months.  The  orifice  of  the  recess 

was  situated  at  the  apex  of  the  papUla;  its  fundus,  about  the  size  of  a  rice- 
grain,  lay  within  the  substance  of  the  lip  and  was  surrounded  by  mucous 

glands  which  opened  into  it.  A  laj'er  of  striated  muscle  surrounded  the 
pocket,  w^hich,  in  nature,  was  clearly  a  localized  invagination  of  the  mucous 
membrane  and  glands  of  the  lip.  In  three  cases  reported  recently  by  Mr. 

R.  C.  Dunn,  there  was  one  in  which  the  recesses  opened  on  nipple-like  proc- 
esses; another  in  which  the  orifices  were  wide  and  flush  with  the  surface  of  the 

lip;  while  in  the  third  the  two  recesses  were  confluent,  thus  forming  a  trans- 
verse depression  on  the  surface  of  the  lower  lip.  The  condition  has  been 

described  by  Mr.  Bland-Sutton,  Mr.  Arbuthnot  Lane,  Mr.  Glutton  and  Dr. 
Ballantyne.  There  is  no  example  of  this  malformation  in  London  museums. 
An  appeal  to  comparative  anatomy  does  not  afford  a  satisfactory  explanation. 
Seeing  that  the  malformation  is  so  closely  associated  with  bilateral  harelip 
and  cleft  palate,  a  condition  which  occurs  normally  in  certain  fishes,  it  is 
clearly  in  this  vertebrate  class  that  an  explanation  of  the  condition  is  to  be 
sought.  On  each  side  of  the  middle  line  of  the  lower  lip  of  sharks,  exactly  in 
the  position  where  these  recesses  are  found,  open  a  group  of  mucous  canals 
which  are  connected  with  nerve  endings  found  in  fishes.  It  is  possible  that 
these  labial  recesses  have  some  relationship  with  these  two  mucous  labial 

organs  found  in  selachians,  but  the  matter  requires  further  investigation." 
Author's  Cases. — Four  cases  have  come  under  my  observation,  present- 
ing malformations  of  a  nipple-like  process  developing  on  the  lower  lip,  which 

corresponded  in  position  to  the  clefts  in  the  upper  lip.  In  the  first,  that  of  a 

child  three  months  old  having  unilateral  harelip  on  the  left  side,  a  nipple-like 
prominence  was  present  and  when  the  lips  were  in  proximity,  it  passed  into 
the  fissure  of  the  upper  lip.  This  prominence  was  made  up  of  exceedingly 

hard,  horny-like  epithelium.  It  was  excised  at  the  time  of  the  lip  operation. 
The  father  had  this  defect,  but  no  defect  of  the  palate  or  upper  lip  (Fig.  354). 

The  second  case  was  that  of  a  child  five  months  old,  with  double  hare- 
lip. There  were  two  recesses  in  the  lower  lip,  corresponding  in  position 

to  the  double  harelip  fissures.  These  recesses  or  pits  were  not  unlike  those 
we  see  in  the  lips  of  people  whose  upper  teeth  lap  considerably  over  the  lower 
teeth  and  make  impressions  of  some  depth  in  the  surface  of  the  lower  lip. 
In  this  case  I  found  that  the  father,  whose  upper  lip  was  normal,  had  similar 
pits  in  the  lower  lip.  He  informed  me  that  his  father  had  the  same  kind 
of  pits  in  the  lower  lip,  though  the  upper  lip  was  normal.  The  third  case, 

that  of  a  child  four  months  old,  with  double  harelip,  showed  two  nipple-like 
processes  extending  upward  from  the  lower  lip  corresponding  to  the  positions 

of  the  fissures  in  the  upper  lip.     These  processes  were  hard,  wart-like  in 



HARELIP 
559 

Structure,  two  lines  in  length  and  conical  in  form.  The  mother  of  this  patient 

had  one  horn-like  projection  on  the  lower  lip,  though  the  upper  lip  and  palate 
were  normal.  The  fourth  was  a  woman  twenty- three  years  old  (Fig.  352). 
The  large  ducts  extended  about  2  cm.  into  the  central  part  of  the  lower  lip. 
Wooden  toothpicks  stained  with  iodin  were  placed  in  the  ducts  to  indicate 
their  locations  clearly.  I  cannot  account  for  these  malformations  except 
on  the  ground  of  heredity. 

Fig.  354. — Two  fistulas  in  the  lower  lip  extending  to  a  depth  of  three-fourths  of  an  inch. 
Large  mucous  glands  were  found  at  the  base. 

MEDIAN  CLEFT  IN  LOWER  LIP 

In  Professor  Keith's  work,  speaking  of  median  cleft  in  the  lower  lip  and 
mandible,  he  states:  "Among  the  250  specimens  of  malformation  examined, 
only  four  showed  this  condition:  a  full-time  child  in  the  museum  at  St. 

George's  Hospital  and  three  specimens  in  the  museum  of  this  college,  one 
from  an  ass,  another  from  a  cockatoo  and  a  third  from  a  sparrow."  Only 
one  child  in  this  great  collection  has  this  defect  (Fig.  355).  Professor  Keith 

further  says:  "Seeing  that  the  lower  lip  and  mandible  arise  by  the  fusion  of 
the  right  and  left  halves,  their  immunity  from  median  fissure,  as  compared 
with  the  upper  lip  and  palate,  is  surprising.  In  four  other  specimens  there 
was  an  apparent  cleft  of  the  lower  jaw,  but,  when  the  condition  was  more 
minutely  examined,  it  was  seen  that  the  lesion  was  really  the  result  of  a 
bifurcation  or  doubling  of  the  buccal  cavity,  an  attempt  at  the  formation  of 

twins." 
In  answer  to  Professor  Keith's  query,  it  may  be  stated  that  when  we 

study  the  relation  of  the  upper  jaw   to  the  lower  (Fig.  391)   it  is  easy 
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to  understand  why  the  fusion  of  the  right  and  left  halves  of  the  mandible 

takes  place  and  why  the  bones  and  lip  unite.  In  being  brought  up- 

ward by  the  traction  of  the  muscles  of  mastication,  the  two  halves  of  the 

mandible  strike  on  the  inclined  planes  of  the  maxillce,  and,  while  crowd- 

ing them  apart,  crowd  the  halves  of  the  mandible  together,  thus  secur- 

ing union  of  the  parts.  This  is  further  evidence  of  the  result  of  pressure 

of   the  mandible  against  the  palatal  plates  of  the  maxillae. 

Fig.  355. — Median  cleft  of  the  lower  lip.     (After  Woljkr.) 

TABLE  OF  DEFORMITIES  OF  MUSEUM  SPECIMENS 

By 

PROF.  KEITH 

j  A    I  B  I  C  I    Total 

Recesses  and  papillae  on  the  lower  lip   
Median  clefts  on  the  lower  lip  and  mandible. 

Naso-maxillary  cleft   
Lateral  nasal  cleft   
Mesial  nasal  clefts   

Lateral  nasal  proboscis   

Recess  on  nasal  septum   , 
Congenital  perforation  of  nasal  septum   
Occlusion  of  anterior  nares   

Occlusion  of  posterior  nares   , 

(A)  Human  specimens  in  the  Museum  of  the  Royal  College  of  Surgeons  in  England 

(Fig.  356). 
(B)  Human  specimens  in  the  museums  of  the  metropolitan  medical  schools. 
(C)  Specimens  of  vertebrate  animals,  other  than  man,  chiefly  in  the  Museum  of  the 

Royal  College  of  Surgeons. 

The  flexibility  of  the  tissues  of  the  face,  especially  of  the  lips,  and  the 

possibilities  of  molding  them  into  any  form  the  surgeon  may  desire  to  produce, 

are  illustrated  in  the  two  portraits  which  I  present  here.     They  are  taken 
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from  the  work  of  the  scientist  and  African  explorer,  Dr.  H.  Karl  W.  Kumm. 

At  the  left  is  a  Sara-Kabba  lady  with  the  beak  face,  the  spoon  bill  type;  at 

Fig.  356. — Illustrates  congenital  fissures  extending  from  the  angle  of  the  mouth  backward 
to  the  occiput.     {Royal  College  of  Surgcoft^.) 

Fig.  357. — Women  of  Sara-Kabba,  Africa  who  have  worn  wooden  discs  to  produce  the  lips 
shown.      This  is  the  height  of  fashion  with  these  people.     {Dr.  Kumm.) 

the  right,  another  lady  of  the  same  tribe  is  shown  with  a  plate  lip   (Fig. 
357).     This  lower  lip  is  the  extreme  of  elegance  in  the  Dark  Continent. 

36 
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The  form  of  the  lip  in  these  two  women  results  from  the  introduction  of  pUtes 
or  bows  of  wood  mto  the  mouth  in  such  a  way  as  to  exert  continuous  pressure 
upon  the  parts  until  they  have  the  appearance  here  illustrated.  There  are 
two  distinct  ideas  of  beauty  among  these  people.  One  is  to  shape  the  lips 
so  that  they  resemble  the  beaks  of  birds;  the  other  is  known  as  the  plate 
mouth.  The  lips  of  the  women  resemble  large  sized  saucers.  The  disks 
worn  to  bring  about  this  effect  are  three  inches  in  diameter  for  the  upper  lip 
and  six  inches  for  the  lower. 
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CLEFT  PALATE 

Definitions. — Congential  fissures  of  the  palate,  accompanied  by  harelip, 
are  so  conspicuous,  of  such  frequent  occurrence  and  their  influence  upon  the 
patient  so  depressing,  that  measures  looking  toward  their  successful  treatment 
have  always  been  regarded  by  surgeons  with  deep  interest.  Harelip,  with 
cleft  palate,  no  doubt  is  one  of  the  most  distressing  deformities  which  befalls 
mankind.  The  unfortunate  sufferer,  conscious  of  his  deformity  and  his 
inability  to  speak  distinctly  enough  to  be  understood  by  his  associates,  too 
frequently  isolates  himself  and  shuns  the  society  of  his  fellow  men.  Palatal 
defects  may  be  congenital  or  acquired.  Cleft  palate,  including  the  velum, 
uvula,  hard  palate  and  alveolar  process,  with  harelip  either  single  or  double, 
invariably  is  congenital.  Defects  of  the  palate  resulting  from  trauma  or 
disease  do  not  occur  as  frequently  as  congenital  defects. 

The  definition  generally  given  for  cleft  palate  is:  "A  congenital  deform- 
ity, characterized  by  a  fissure  or  fissures  of  the  palate  due  to  arrested  develop- 

ment." From  the  foregoing,  we  find  the  opinions  expressed  are  that  congenital 
cleft  palate  is  the  result  of  incomplete  development  of  the  tissues  necessary 
to  enter  into  its  normal  formation.  The  opinions  of  authors  thus  expressed 
have  been  based,  no  doubt,  on  their  observation  of  the  open  space  between 
the  oral  and  nasal  cavities.  The  error  might  easily  be  accounted  for  since 
the  open  space  suggests  an  absence  of  tissue.  The  deformity,  the  statements 
of  many  authors  to  the  contrary  notwithstanding,  is  not  the  result  of  defective 
formation  in  the  palatine  plates,  nor  congenital  deficiencies  of  the  parts  in 
question,  nor  arrested  growth  of  the  palate,  nox  absence  of  a  portion  of  the  palatine 
tissue.  All  children,  who  have  congenital  cleft  palate,  with  rare  exceptions, 
have  in  the  palate  at  birth  the  normal  amount  of  tissue,  although  it  is  not  united 
in  the  middle  line.     It  is  cleft.    Later  in  life  it  may  atrophy  for  want  of  use. 

Embryology. — In  the  human  embryo  of  about  the  third  week,  the  face 
is  in  the  process  of  development.  From  the  front  of  the  cephalic  mass, 
five  tubercles  bud  out,  of  which  the  first,  the  premaxillary,  passes  vertically 

downward  (Figs.  358  and  359).  This  tubercle  is  double  and  forms  the  pre- 
maxilliary  bones  in  which  the  incisor  teeth  are  developed.  It  therefore 

bears  the  name  'incisor  tubercle.'  The  rudimentary  maxillary  bones,  which 
are  widely  separated,  are  developed  at  each  side  of  the  incisor  tubercle 
though  not  united  with  it;  while  the  fourth  and  fifth  tubercles,  which  are 

separated  in  front,  subsequently  unite  in  the  median  line  and  form  the  man- 
dible.    Simultaneously  the  palate  begins  to  be  formed  by  the  approach  toward 

563    ■ 
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Fig.  358.-T-Head  'of   fetus  at  end  of  fifth  week.      C,  Frontal  nasal  process;  B,  maxillary 
process;  A,  mandibular  processes.     (His.) 

Fig.  359. — Head  of  fetus  in  the  seventh  week.  A,  The  now  united  mandibular  proc- 
esses; B,  the  maxillary  process;  C,  fronto-nasal  process;  D,  lateral  nasal  process;  E, 

globular  processes  attached  to  the  nasal  part  of  the  fronto-nasal  process.  The  central 
nasal  processes  are  separated  from  the  lateral  on  each  side  by  the  lateral  nasal  groove 
which  represent  the  anterior  nares.     {After  His.) 
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the  median  line  of  the  two  horizontal  plates  developing  from  the  maxUlary 
processes  on  either  side.  If  the  palatal  processes  of  the  maxillae  unite  in  the 
median  line  and  blend  also  with  the  premaxillary  bones  and  the  vomer  grows 
downward  to  meet  the  palatal  processes  in  the  line  of  union,  the  upper  jaw 

Fig.  360. — Eight  centimeter  embryo,  i.  Nasal  septum;  2,  nasal  cavity;  3,  turbinal; 
4,  cartilage  paraseptalis  {Jacobson) ;  5,  palatine  process;  6,  tooth  rudiment;  7,  connection 
of  the  nasal  cavity  with  oral  cavity.     (Warnekros.) 

Fig.  361. — Eight-centimeter  embryo,  i,  Nasal  septum;  2,  nasal  cavity;  3,  turbinal; 
4,  tooth  rudiment;  5,  palatine  process;  6,  union  of  the  palatine  plate  with  the  nasal 
septum.     (Warnekros.) 

and  lip  wUl  be  normal.  By  the  beginning  of  the  third  month,  the  parts 
which  enter  into  the  formation  of  the  palate  should  be  united  (Figs.  360  and 
361).  The  embryological  development  of  the  palate  is  beautifully  and 
accurately  illustrated  by  Prof.  Inouye.  Figs.  362  to  370  are  from  his  work. 
If,  however,  the  superior  maxillary  and  premaxillary  processes  fail  to  unite 
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with  each  other,  cleft  palate  and  harelip,  in  one  of  their  many  forms,  will 
result  (Figs.  371  and  372). 

Fig.  362. — View  of  roof  of  oral  fossa  of  embrj-o,  showing  lip  groove  and  the  formation  of 
the  palate.     Lg,  Lip  groove;  Pp,  palatal  process.     {His.) 

Fig.  363. — Frontal  section  through  face  of  embryo  of  mole,  showing  position  of  tongue 
during  development  of  the  palate.  Mx,  Maxillary;  Z,  tongue,  Zl,  dental  lamina;  Gp, 

palatal  process;  Mk,  Meckel's  cartilage.     Uk,  mandible.     {Inouye.) 

To  better  understand  the  mechanism  by  which  cleft  palate  is  formed, 
the  embryology  of  the  enamel  organ  should  be  looked  into.  I  can  do  no  better 

than  to  quote  rather  extensively  from  Bodecker.^    He  states  on  page  149, 

^  Anatomy  and  Pathology  of  the  Teeth,  1894. 
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"Let  us  consider  the  direction  taken  by  the  epithelial  cord  of  the  enamel- 
organ  into  the  depth  of  the  connective  tissue  up  to  the  time  when  the  enamel- 
organ  is  ready  for  the  formation  of  the  enamel.  The  first  trace  of  the  future 
tooth  in  the  human  embryo  is  visible  about  the  sixth  week  of  intra-uterine 

B 

nib.        Apl  gh.      gg-  bg.    ag.    Dam.  -I-  Dol. 

Fig.  364. — Frontal  section  through  face  of  embrj^o,  later  stage  than  Fig.  363,  showing 
change  in  position  of  palate  processes  and  change  in  position  and  form  of  the  tongue. 
{Inouye.) 

life,  when  the  epithelium  of  the  oral  cavity  is  as  yet  little  developed.  Here 
we  notice  a  furrow  which  is  situated  close  behind  the  lip,  and  is  succeeded 
by  an  elevation  of  medullary  tissue  (Fig.  373). 

After  this  period  follows  the  formation  of  an  epithelial  peg,  appearing 
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not  at  the  bottom  of  the  primitive  dental  furrow,  but  at  some  distance  from 

the  latter.  This  peg  appears  as  a  reduplication  of  the  epithelial  layer  cover- 
ing the  elevation  behind  the  furrow  (Fig.  374). 
Shortly  afterward,  the  epithelial  hill  has  gained  in  height  considerably, 

and  from  the  point  which  connects  the  hill  with  the  rest  of  the  oral  epithelium, 
the  original  peg  has  elongated  into  an  epithelial  cord.  A  striking  feature  of 

this  cord  is  that  from  its  periphery  arise  blunt  or  slightly-pointed  offshoots, 
while  at  the  same  time  its  distal  end  is  noticeably  broadened,  the  epithelia 

Fig.  365.- — Sagittal  section  of  embryo  of  mole,  showing  relation  between  the  tongue  and 
the  skull.  Z,  tongue;  Uk,  mandible;  Hy,  hj^ophysis;  Bp,  basal  plate;  Kd,  epiglottis; 
Kkf  Larynx.     (Inouye.) 

being  arranged  in  radiating  tracts  throughout,  but  most  markedly  in  the 

club-shaped  enlargement  of  the  distal  end  (Fig.  375). 
In  the  third  month  of  embryonal  life,  the  epithelial  hill  still  remains  a 

prominent  formation.  From  the  point  of  its  junction  with  the  other  epithe- 
lium arises  the  epithelial  cord,  which  varies,  to  some  extent,  both  in  width 

and  in  its  course.  Sometimes  the  cord  runs  nearly  parallel  with  the  base  of 

the  oral  cavity,  becoming  devious  on  the  way  to  its  club-shaped  distal  end. 
Its  periphery  is  slightly  fluted,  and  from  its  lower  contour  arise  scanty  but 
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strongly-marked  epithelial  offshoots,  the  significance  of  which  is  not  perfectly 
plain.  We  may  assume  that  a  large  secondary  offshoot  forms  the  epithelial 
cord  of  a  future  permanent  tooth,  but  as  to  the  significance  of  the  short 

secondary  of  shoot  we  can  only  suggest  that  the  epithelium  primarily  pro- 
ducing the  cord  at  first  assumed  a  direction  which  afterward  was  changed. 

This  much  is  certain,  that  such  short  secondary  offshoots  perish  and  disappear 
in  the  course  of  further  development.     It  would  certainly  be  a  bold  hypothesis 

Fig.  366. — Frontal  section  through  face  of  embryo,  later  stage  than  Fig.  365,  showing  union 
in  median  Une  of  palatal  processes.     {Inouye.) 

to  consider  all  such  short  secondary  offshoots  as  germs  of  supernumerary 
teeth,  or  of  third  dentitions.  They  are  too  common  as  compared  with  rare 
cases  in  which  supernumerary  teeth  are  found.  At  this  stage  of  development 
the  first  trace  of  the  papilla  (the  future  dentin)  is  noticeable  (Fig.  376). 

Sometimes  the  epithelial  cord  is  broad,  exhibiting  comparatively  few 
blunt  secondary  offshoots.  Its  course  is  more  or  less  vertical,  into  the  depth 
of  the  connective  tissue  of  the  jaw.  The  epithelium  within  the  cord  is 
arranged  into  groups  separated  by  trabeculse  somewhat  resembling  those  of 

true  myxomatous  connective  tissue.     The  club-shaped  end  of  such  a  cord  at 
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Fig.  370. 

Figs.  367  to  370.- — Frontal  sections  through  oral  and  nasal  cavities,  showing  relative 
development  of  the  palate  and  dental  lamina.     Zl,  Dental  lamina;  Z,  tongue;  SG,  palatal 

process;  MK.,  Meckel's  Cartilage;  pKh.,  primitive  nasal  cavity;  s.Nh,  secondary  nasal 
cavity,     {hiouye.) 

--     10 

11 

Fig.  371. — Embryo,  8  cm.  Anat.  Biol.  Inste.,  Berlin,  160  G.,  32  S.,  No.  5,  last  section. 
I,  Nasal  septum;  2,  nasal  cavity;  3,  cartilage  paraseptalis  (Jacobson);  4,  Raphe  of  the 
palate;  5,  intermaxillary  bone  (os  praemixillare) ;  6,  rudiment  of  the  lateral  milk  incisor;  7, 
rudiment  of  the  central  milk  incisor;  8,  tongue;  9,  Fraenum  of  tongue;  10,  rudiment  of  the 
mandibular  central  incisor;  11,  raphe  of  the  mandible.     (Warnekros.) 
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Fig.  372. — Model  of  the  developing  palate  of  a  human  fetus  about  six  weeks  old  (28  mm. 

long)  {Anna  Polzl).  a,  Premaxillary  part  of  palate;  b,  septum  of  nose;  c,  naso-pharynx; 
dd,  maxillary  plates  about  to  meet;  ee,  soft  palate  and  uvula.     (Keith.) 

Fig.  373. — Human  embryo  six  weeks  old.  Frontal  section.  T,  Tongue;  -L,  lip;  B, 

base  of  oral  cavity;  F,  furrow,  in  transverse  section,  funnel-shaped.  Magnified  25  dia- 
meters.    {Bodecker.) 

Fig.  374. — Base  of  oral  cavity  of  human  embryo  two  months  old.  Frontal  section. 

T,  Tongue;  L,  lip;  B,  base  of  oral  cavity;  F,  furrow;  EH,  epithelial  hill;  EP,  epithelial 
peg.     Magnified  25  diameters.     {Bodecker.) 



CLEFT   PALATE 573 

this  period  shows  a  slight  separation  of  the  columnar  epithelium  into  an  outer 

and  an  inner  layer,  whereas  the  center  of  the  club-shaped  enlargement  is 
occupied  by  medullary  corpuscles,  which  as  yet  do  not  exhibit  the  characters 
of  a  myxomatous  reticulum.     Unquestionably  this  medullary  tissue  has  arisen 

Fig.  375. — Base  of  oral  cavity  of  human  embryo  two  and  one-half  months  old,  frontal 
section.  EH,  Epithelial  hill;  0,  epithelial  lining  of  base  of  oral  cavity;  F,  furrow;  EC, 
epithelial  cord  of  enamel-organ;  EO,  club-shaped  enlargement  of  the  epithelial  cord, 
the  future  enamel-organ.     Magnified  25  diameters.     (Bodecker.) 

from  epithelia,  which  originally  filled  the  club-shaped  end  of  the  cord,  and  it 
is  this  medullary  tissue  from  which  soon  afterward,  the  myxomatous  reticu- 

lum of  the  enamel  organ  proper  originates  (Fig.  377). 
When  the  embryo  is  at  the  age  of  four  and  a  half  months,  the  development 

of  the  enamel-organ  has  still  further  proceeded;  its  myxomatous  tissue  is 

Fig.  376. — Base  of  oral  cavity  of  a  human  embrj^o  three  months  old.  EH,  Epithelial  hill; 
F,  furrow,  sharply  marked  and  lined  by  a  heavy  layer  of  flat  epithelium;  0,  base  of  oral 
cavity;  EC,  epithelial  cord;  EO,  club-shaped  end  of  the  epithelial  cord,  the  future  enamel- 
organ;  S,  secondary  offshoot;  SF,  secondary  offshoot,  possibly  a  germ  of  the  permanent 
tooth;  F,  papilla.     Magnified  25  diameters.     {Bddecker.) 

plainly  marked,  and  the  papilla  has  correspondingly  gained  in  bulk.  The 
specimen  illustrated  is  noteworthy  for  its  short  vertical  epithelial  cord,  which 
is  directly  in  connection  with  the  lining  epithelium  of  the  oral  cavity.  The 
secondary  offshoots  are  but  short,  and  not  a  trace  of  a  peg  for  the  permanent 
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tooth  is  visible  in  this  section.     The  cup  of  the  enamel-organ  is  lobulated, 
evidently  belonging  to  a  future  molar  (Fig.  378). 

Fig.  377. — Floor  of  oral  cavity  of  a  human  embryo  three  months  old.  EH,  epithelial  hill ; 
F,  furrow;  O,  oral  epithelium;  EC,  epithelial  cord;  S,  secondary  offshoot;  EO,  medullary 
tissue  of  enamel-organ;  P,  papilla,  detached.     ]Magnified  25  diameters.     {Bodecker.) 

Fig.  3 78. — Enamel-organ  and  papilla  of  human  embryo  four  and  one-half  months 
old.  O,  oral  epithelium;  EC,  short  epithelial  cord;  S,  secondary  offshoot;  EO,  enamel- 
organ;  P,  papilla;  F,  foUicle.     Magnified  25  diameters.     (Bodecker.) 

We  now  proceed  to  consider  the  changes  in  the  enamel-organ  about  the 
beginning  of  the  fifth  month.     If  we  examine  the  cup-shaped  enlargement  of 
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the  enamel-organ  at  this  period,  we  observe  a  distinctly  marked  border  com- 
posed of  columnar    epithelia,    whereas    the    interior    of  the  cup   is  filled 

BE 

Fig.  379. — Epithielal  cord  terminating  in  the  enamel-organ.  Human  embryo  at  the 
end  of  the  fourth  or  the  beginning  of  the  fifth  month  of  intra-uterine  life.  O,  stratified 
epithelium  of  the  oral  cavity;  TT,  epithelial  cord  of  temporary  tooth;  FT,  epithelial  cord 
of  permanent  tooth;  N,  epithelial  nests  and  buds  at  the  bottom  of  the  furrow  and  along  the 
cords  of  both  the  temporary  and  permanent  teeth;  M,  myxomatous  tissue  of  the  enamel- 
organ  (stellate  reticulum);  EE,  external  (outer)  epithelium;  IE,  internal  (inner)  epithe- 

lium; I,  intermediate  laj-er  between  inner  epithelium  and  myxomatous  tissue;  F,  papilla 
with  numerous  blood-vessels;  E,  embryonal  or  medullary  tissue  crowded  with  medullary 
corpuscles  at  a  certain  distance  from  the  epithelial  formation.  Magnified  500  diameters. 
{Bodecker. ) 

with  medullary  corpuscles,  which,  in  the  center,  present  the  so-called 
stellate  reticulum.  At  the  end  of  the  fourth  and  the  beginning  of  the  fifth 
month,  we  invaribly  find  some  epithelial  cords,  which,  at   their  anterior 
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ends,   are  broadened  and  contain  a  distinctly  marked  stellate  reticulum 
(Fig.  379). 

Toward  the  end  of  the  fourth  month  and  the  beginning  of  the  fifth  month, 
the  stellate  reticulum  is  composed  of  nucleated  protoplasmic  bodies,  with  a 
varying  number  of  branching  and  interconnecting  ofifshoots.  With  the  low 

powers  of  the  microscope  the  basis-substance  in  the  meshes,  inclosed  by  the 

Fig.  380. — Budding  of  the  external  epithelium  of  the  enamel-organ  of  a  human  fetus 
seven  months  old.  M,  myxomatous  reticulum  of  the  enamel-organ;  C,  delicate  fibrous 
connective  tissue;  E,  epithelial  bud  arisen  from  the  external  epithelium;  P,  large  proto- 

plasmic body  filled  with  glistening  coarse  granules;  B,  newly  formed  blood-vessel.  Magni- 
fied 500  diameters.     (Bodecker.) 

corpuscles  and  their  offshoots,  appears  to  be  homogeneous  and  structureless. 

The  highest  powers,  however,  reveal  in  this  basis-substance  the  presence 
of  a  delicate  reticular  structure,  even  without  the  addition  of  any  reagent. 
This  structure  has  arisen  by  a  direct  transformation  of  the  original  medullary 

corpuscles  into  basis-substance.  In  the  highest  development  of  the  stellate 
reticulum,  such  as  seen  in  the  seventh  and  eighth  months  of  fetal  life,  the 
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nucleated  corpuscles  are  more  slender,  and  the  reticulum  is  composed  mainly 
of  delicate  branching  and  intercommunicating  fibers. 

The  further  changes  of  the  external  epithelium  are  of  considerable  interest. 

While  about  the  fourth  month  of  intra-uterine  life  the  inner  positions  of  the 

7EE 

EE 

Fig.  381. — Isolated  epithelial  nests  of  the  place  of  the  enamel-organ  corresponding  to  the 
neck  of  the  future  tooth  of  a  human  fetus  seven  months  old.  M,  myxomatous  reticulum  of 
the  enamel-organ;  A,  row  of  ameloblasts;  /,  intermediate  layer  composed  of  spindles  and 
fibers;  B,  vesicle  filled  with  hematoblasts  and  red  blood-corpuscles;  V,  capillary  blood- 

vessel forming  from  trabecule  of  the  myxomatous  reticulum;  BV,  irregular  spaces  filled  with 
hematoblasts  and  red  blood-corpuscles,  lined  by  endothelia  and  in  an  incomplete  connection 
with  forming  capillaries;  ££,  epithelial  nests,  the  remnants  of  the  external  epithelium. 
Magnified  500  diameters.     {Bodecker.) 

external  epithelium  are,  as  mentioned  above,  transformed  into  medullary 

tissue  and  participate  in  the  formation  of  the  myxomatous  enamel-organ, 
a  single  row  of  cuboidal  epithelium  is  left.  From  the  remains  of  this 
external  epithelium,  a  new  growth  takes  place  of  a  markedly  centrifugal 
character.  By  a  multiplication  of  the  epithelial  elements,  solid  buds  and 
knobs  are  formed,  well  known  to  previous  observers  (Fig.  380). 

37 
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At  the  time  when  the  buds  sprout  from  the  external  epithelium,  an  active 

new  formation  of  blood-vessels  and  blood-corpuscles  takes  place  in  the 
immediate  vicinity  of  the  buds.  At  first  we  notice  large  protoplasmic  bodies 

with  coarse  granules,  which  were  well  known  to  Theodore  Schwann,  in  1839, 

by  the  name  of  blood-cells.  With  the  increase  of  the  size  of  these  bodies, 
the  granules  likewise  become  coarser,  and  assume  the  properties  of  the  so- 

called  hematoblasts.  These  grow  up  to  the  size  of  red  blood-corpuscles, 
and  we  not  infrequently  encounter  in  the  bays  between  the  buds,  groups  of 

hematoblasts  or  fully- developed  blood-corpuscles,  apparently  isolated  and 
in  no  connection  with  blood-vessels.  At  last,  capillary  blood-vessels  arise 
from  the  conference  of  blood-cells  which  are  filled  with  red  corpuscles.  The 
sphtting  of  the  external  epithelium  into  isolated  buds  and  nests  of  an  epithelial 
character  is  especially  marked  near  the  neck  of  the  future  tooth  (Fig.  381). 

At  this  place  the  amount  of  myxomatous  enamel-organ  in  a  seven-months' 
fetus  is  usually  small,  since  a  great  quantity  of  it  has  already  been  trans- 

formed into  enamel  tissue.  But  even  here  a  few  small  and  isolated  epithelial 

.  nests  are  seen,  surrounded  by  a  large  number  of  capillary  blood-vessels  filled 

with  blood-corpuscles.  It  is  evident  that  all  these  blood-vessels  are  newly 
formed,  and  indeed  we  cannot  trace  the  formation  of  blood-vessels  in  this 
situation  step  by  step.  Even  the  myxomatous  trabeculae  of  the  enamel- 
organ  participate  in  the  formation  of  the  capillary  blood-vessels.  We  have 
seen  closed  spaces  or  vesicles,  sprung  from  the  basis-substance  of  the  myxoma- 

tous tissue,  filled  with  hematoblasts  and  red  blood-corpuscles,  partly  in 
connection  with  already  formed  or  forming  capillaries.  No  doubt  the  living 

matter  inclosed  in  the  basis-substance  has  grown  into  hematoblasts.  This 
process  is  indicated  by  the  appearance  either  of  coarsely  granular  or  of  com- 

pact glistening  nuclei  in  the  meshes  of  the  myxomatous  reticulum." 

ETIOLOGY  OF  CLEFT  PALATE 

The  literature  on  this  subject  is  voluminous  and  largely  conjectural.  In 

reviewing  it  we  find  a  great  similarity  in  the  opinions  expressed.  Heredity, 
prenatal  impressions  and  imperfect  nutrition  during  the  early  months  of 

gestation  are  assigned  as  cause.  Congenital  cleft  palate  has  a  predispos- 
ing and  an  exciting  cause. 

Predisposing  Causes. — The  predisposing  cause  is  heredity  and  the  pres- 
ence of  supernumerary  teeth,  or,  possibly,  intervening  mucosa  which  prevents 

the  submucous  tissue  from  uniting.^  The  factor  of  heredity  is  so  well  recog- 
nized that  reference  to  it  here  might  seem  unnecessary.  In  many  cases  the 

physical  characteristics  of  the  parents,  normal  or  abnormal,  may  be  observed 
in  their  children.  The  shape  of  the  head,  nose,  eyes  and  other  features 

often  strongly  resemble  those  of  one  parent.  As  in  the  cases  below  de- 
scribed, the  parents  may  have  normal  palates  while  a  grandparent,  or  even 

^Bodecker. 
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a  great  grandparent  (and,  no  doubt,  progenitors  farther  back  of  whose 
physical  conditions  the  parents  know  nothing),  having  had  the  defect, 
transmit  it  to  grandchildren  or  to  generations  even  farther  away.  It  is 
thus  that  the  law  of  atavism,  or  reversion  to  type,  asserts  itself.  The 
statement  parents  often  make  that  no  ancestor  ever  had  a  cleft  palate  or 

harelip  applies  usually  only  to  their  grandparents  whom  they  have  per- 
sonally known.     As  to  those  farther  back,  as  a  rule,  they  know  nothing. 

Maternal  Prenatal  Impressions. — Maternal  prenatal  impressions  are 
firmly  believed  in  by  many  mothers,  but  proof  that  cleft  palate  has  been  due 
to  such  impressions  has  never  been  established.  Regarding  the  cause  of 
congenital  cleft  palate,  Mr.  Edmund  Owen,  in  his  Monograph  on  Cleft 

Palate  and  Harelip,  states  "It  is  improbable  that  maternal  impressions  have 
anything  whatever  to  do  with  it.  As  a  rule,  the  supposed  fright  comes  long 
after  the  lips  and  features  are  developed.  The  lips  are  completely  formed  by 

the  ninth  week.     Heredity  has  a  powerful  influence  in  many  cases.  ̂  
The  mother,  who  is  inclined  to  ascribe  the  occurrence  of  a  harelip  to  some 

shock  or  fright  received  during  her  pregnancy,  is  generally  somewhat  late 
with  regard  to  her  explanation.  At  the  very  beginning  of  the  third  month  of 
gestation  (ninth  week),  the  fissures  about  the  orbit,  nose  and  mouth  have  been 
effaced  and  the  embryo,  who,  by  the  by,  has  only  just  made  up  its  mind  as  to 
which  sex  it  will  join,  is  already  beginning  to  assume,  though  as  it  were  in  a 
rough  sketch,  a  definite  facial  expression.  At  a  later  period  than  this  no 
maternal  impression,  however  severe,  could  possibly  have  the  least  effect. 

What  is  done  cannot  be  undone."  It  would  seem  that  in  the  case  of  cleft 
palate,  harelip,  or  any  other  congenital  deformity  in  a  twin,  if  prenatal  im- 

pressions were  a  factor,  both  children  should  be  similarly  defective.  The 
author  has  performed  six  operations  for  cleft  palate,  with  harelip,  on  twin 
children.  In  each  case  one  child  of  the  pair  was  normal.  In  the  case  of 
three,  the  defective  child  was  larger,  weighed  more  and  was  the  more  robust 
at  birth.  I  have  little  faith  in  the  theory  that  prenatal  impressions  cause 
failure  of  union  of  the  bones.  In  the  greater  number  of  cases,  in  which  this 

cause  has  been  given,  it  has  been  found  that  the  mental  shock  occurred  sub- 
sequent to  the  fifth  month  when,  if  physiological  processes  were  not  inter- 

fered with,  union  of  the  bones  would  be  complete.  It  is  too  apparent  to  re- 
quire argument  that  a  mental  impression  could  not  separate  a  suture.  Pre- 
natal impressions,  possibly,  may  be  a  factor  in  causing  failure  of  union,  but 

we  have  no  authentic  evidence  to  that  effect.  Defective  nutrition  or  general 
debility  of  the  mother  during  the  early  months  of  gestation,  from  any  cause, 
may  delay  union  of  the  palatal  plates.  Nature  does  not  fail  to  develop  the 
necessary  hone  and  soft  parts  to  form  a  normal  palate,  hut  it  does  fail  to  hring 
the  parts  into  apposition  and  unite  them. 

Regarding  the  etiology  of  cleft  palate,  it  is  interesting  to  note  the  observa- 
tion made  by  Dr.  O.  A.  Strauss,  who  was  engaged  in  the  study  of  the  abnor- 

^  See  Chapter  on  Eugenics. 
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malities  of  animals  in  the  zoological  gardens  at  Berlin,  October,  1913.  Four 
years  ago  32  jaguars  were  born  of  one  mother  by  the  same  sire  within  a 
period  of  one  year.  All  of  these  animals  had  cleft  palate  and  all  died.  At 
that  time  they  were  fed  cold  meat  from  which  the  blood  had  been  allowed  to 
escape.  Three  years  ago,  the  diet  was  changed  and  the  parent  animals  were 
fed  with  meat  which  was  still  warm  and  which  contained  blood.  Since  this 

inauguration  there  have  been  two  litters  a  year  (about  25  jaguars),  not  one  of 
which  has  had  a  cleft.  Petrus  Olson,  in  charge  of  the  animals,  states  that 
he  is  able  to  eliminate  cleft  palate  and  harelip  in  all  the  animals  of  this  family. 
It  would  be  interesting  to  work  out  a  system  of  diet  in  the  human  race, 
especially  in  those  families  in  which  there  is  a  marked  tendency  for  cleft 
palate  and  harelip  to  appear. 

Exciting  Causes. — In  early  intra-uterine  life,  between  the  second  and  the 
third  month,  the  mandible,  as  soon  as  the  muscles  of  mastication  become  active, 

Fig. 52. — Diagram  showing  that  a  cleft  palate  is  wider  than  a  normal  palate.     It  is  just 
as  much  wider  as  the  width  of  the  cleft. 

brings  pressure  on  the  palato-alveolar  inclined  planes  of  the  un-united  maxillary 
bones,  and,  acting  as  a  wedge,  forces  them  apart,  thus  widening  the  breach. 
Moreover,  the  pressure  of  the  tongue  and  the  flexed  position  of  the  head,  with  the 

symphysis  of  the  mandible  resting  on  the  sternum,  may  contribute  to  some  ex- 
tent to  the  force  which  is  exerted  by  the  mandible  on  the  palatal  arch  and  thus 

force  the  bones  apart.  Having  operated  on  over  3000  cleft-palate  patients, 
approximately  1 200  of  whom  were  infants  under  six  months,  I  have  found  that 
the  upper  jaw,  in  comparison  with  the  lower,  is  just  as  much  broader  than  it 
should  be  as  is  the  distance  between  the  borders  of  the  fissures  (Fig.  382). 
When  we  bring  the  borders  of  the  fissure  into  contact,  we  have  brought 
the  upper  jaw  back  to  its  normal  breadth  and  to  its  proper  relation  to  the 
lower    jaw.     There  are  very  few  exceptions  to  this  statement.     In  young 
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infants,  who  have  cleft  palates,  I  have  always  found  that  by  slightly  forc- 
ing the  chin  upward,  the  pressure  of  the  lower  jaw  against  the  segments  of 

the  upper  jaw  will  spring  the  cleft  bones  farther  apart.  Authors  who  have 
given  a  great  deal  of  thought  to  the  subject  and  who  have  dwelt  at  great 
length  on  its  etiology,  those  who  have  proposed  a  generous  use  of  phosphatic 
food  for  the  mother  during  the  period  of  gestation,  have  been  unconscious  of 
the  fact  that  the  bones  are  not,  as  a  rule,  defective  in  structure  nor  incomplete 
in  development.     There  is  only  failure  of  union  (Figs.  383  and  384). 

It  will  be  remembered  that  the  mandible  develops  from  two  ossific  centers 
and  finally  unites  at  the  symphysis.  Failure  of  union  would  cause  a  fissure 

in  the  lower  lip.  The  students  of  etiology  of  cleft  palate  have  never  explained 
why  cleft  of  the  mandible,  with  fissure  in  the  lower  lip,  does  not  often  occur. 

Fig.  383. — Palatal  surface  of  mouth 
of  child  five  weeks  of  age  showing  exten- 

sive cleft  of  hard  and  soft  palate  and 
unilateral  harelip. 

Fig.  384. — Palatal  surface  of  same 
mouth  one  week  after  operation  for 
closure  of  cleft  of  the  hard  palate. 

This  is  explained  by  the  fact  that  the  alveolar  ridge  of  the  mandible  comes  in 
contact  with  the  inclined  planes  forming  the  upper  arch  and  the  elements  of 

the  mandible  are  thus  approximated  and  unite.  If  the  maxillae  met  the  lin- 
gual surfaces  of  the  mandible  instead  of  the  buccal,  the  force  exerted  would 

cause  cleft  of  the  mandible  with  fissure  in  the  lower  lip. 

Supernumerary  Dental  Rudiments  as  a  Factor. — In  1899  Professor 
Warnekros  published  a  paper,  in  which  he  noted  the  frequent  occurrences 
of  supernumerary  teeth  in  congenital  clefts.  Since  then  he  has  published 
the  results  of  a  more  extensive  study,  in  which  he  maintains  that  these 
clefts  are  due  to  rudiments  of  supernumerary  teeth  (Figs.  385  to  388). 
He  has  modified  his  former  view,  that  cleft  palate  is  caused  by  failure 
of  the  maxillae  and  intermaxillary  bones  to  unite  and  he  now  believes 
that  the  cleft  originates  in  the  intermaxillary  bones.  It  is  certainly  a  fact 

that  supernumerary  dental  rudiments  have  been  observed  by  various  in- 
vestigators   without    attracting   especial   attention    (Figs.    389    and    390.) 



C82 ORAL    SURGERY 

Warnekros  presents,  in  support  of  his  theory,  serial  sections  showing  that 
the  tooth  rudiment  always  precedes  the  bone  rudiment  in  cases  where  the 

supernumerary  teeth  appear  atavistically.  Serial  sections  of  an  embryo  8 
cm.  in  length  show  the  rudiments  of  the  normal  lateral  incisors    already 

Fig.  385. 

highly  developed  at  a  time  when  ossification  of  the  premaxillary  bones 

had  not  yet  been  completed.  This  theory  agrees  with  the  position  main- 
tained by  Albrecht  and  others  that  the  incisor  teeth  were  originally  six  in 

number;  thus  a  supernumerary  lateral  incisor  would  be  a  reversion  to  type. 

Incisor  i 
Incisor  2 

Prascanine  supernumerary 
tooth 

2  molar 
-2  molar 

Fig.  386. 

Warnekros  explains  the  relation  of  heredity  by  maintaining  that  in  families 
where  cleft  formations  are  found,  it  is  always  possible  to  discover  a  tendency 
toward  the  development  of  supernumerary  teeth.  He  has  confirmed  this  in 
a  number  of  cases. 
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Dr.  M.  H.  Cryer,  in  his  work  on  "Studies  on  the  Internal  Anatomy  of 
the  Face,"  speaking  of  the  relation  of  the  two  jaws,  states:  "Various  theories 
have  been  advanced  for  this  lack  of  union,  the  most  prominent,  perhaps, 
being  that  of  malnutrition  of  the  parts  during  the  time  when  union  should 
take  place.      While  agreeing  that  malnutrition  is  probably  largely  responsible, 

the  author  offers  as  a  plausible  explanation  of  the  manner  of  its  operation  the 
idea  that  as  the  lower  jaw  is  formed  in  advance  of  the  upper  one,  when  undue 
pressure  is  exerted  tipon  it,  it  is  forced  in  between  the  four  processes  forming  the 
upper  jaw,  thus  mechanically  preventing  them  from  coming  together.  The 
normal  position  of  the  fetus  in  utero  is  such  that  the  weight  of  the  entire 

Figs.  385  to  388. — Case  5984  shows  the  deft  on  both  sides,  with  the  snout-like  protru- 
sion of  the  lip  and  the  cleft  intermaxillary  bone;  the  skiagram  and  diagrammatic  view 

demonstrate  that  the  cleft  is  intra-incisive,  and  there  is  present  on  each  side  of  the 
double-sided  cleft  a  precanine  supernumerary  tooth.     {Warnekros.) 

fetal  body  may  be  readily  thrown  upon  the  vertex,  and  the  pressure  thus 
exerted  would  tend  to  force  the  mandible  into  contact  with  the  sternal  region  and 
compress  the  forming  jaws  together.  The  relatively  advanced  development 
of  the  mandible,  as  compared  with  that  of  the  forming  maxilla,  would,  under 

the  circumstances  referred  to,  and  especially  in  cases  of  low  nutritional  stand- 
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ard,  interfere  with  the  normal  closure  of  the  branchial  arches  and  tend  to  pro- 
duce a  permanent  coloboma.  If  an  examination  be  made  of  a  young  child 

with  a  complete  cleft,  it  will  be  noticed  that  the  upper  alveolar  ridge  is  im- 

FiG.  389. — Plaster  cast  of  a  cleft  palate 
patient  who  has  a  supernumerary  cuspid 
tooth.     (Warnekros.) 

Fig.  390. — A  plaster  cast  of  a 
cleft  palate  patient  who  has  a  super- 

numerary   lateral     incisor     tooth. 
{Warnekros.) 

mediately  over  the  alveolar  ridge  of  the  lower  jaw,  or  it  may  be  slightly  ex- 
ternal to  it  (Figs.  391  and  392). 

It  is  generally  accepted  that  the  lower  jaw  acts  as  a  matrix  or  mold  upon 
which  the  upper  jaw  is  formed.     Certainly  to  an  extent  it  becomes  the  mold 

Fig.  391. — A  study  of  the  relation  of  the  lower  jaw  and  the  tongue  to  a  normal,  and  to  a 
cleft  palate.  The  normal  palate  is  illustrated  by  a  coronal  frozen  section,  the  cleft  by  a  coro- 

nal section  of  a  plaster  reproduction  of  a  single  cleft  palate.  The  arrows  point  to  the 
alveoli  in  both  sections.  Notice  that  in  the  normal  palate  the  lower  jaw  is  slightly  wider 
than  the  upper  and  that  in  the  cleft  palate  the  lower  jaw  has  risen  up  and  is  wedged  in 
between  the  two  halves  of  the  maxillae.  In  the  normal  palate  section  the  mouth  is  partially 
open.     (Blair,  Dental  Era,  about  1908.) 

upon  which  the  inferior  border  of  the  upper  jaw  is  formed,  as  the  latter  comes 
in  contact  with  its  inner  edges.  This  action  also  influences  the  general 
contour  of  the  superior  alveolar  ridge  and  roof  of  the  mouth.     Fig.  393  is  a 
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picture  taken  from  the  skull  of  a  fully  developed  fetus.     The  skull  has  been 
cut  vertically  and  transversely  in  the  region  of  the  developing  deciduous  teeth 

Fig.  392. — A,  Cast  of  complete  cleft  palate  in  an  infant  showing  relation  of  upper  and 
lower  jaws.  The  upper  is  wider  than  the  lower,  causing  the  latter  to  act  as  a  wedge  con- 

stantly separating  the  segments  of  the  upper  jaw.  B,  same  model  after  operation.  This 
shows  that  the  cleft  has  been  closed  moving  the  bones  together,  thus  establishing  the  normal 
relations. 

Fig.  393. — Skull  of  a  fully  developed  embryo  cut  vertically  through  the  first  deciduous 
premolars,  i,  Anterior  fossa  of  brain-case;  2,  crista  galli;  3,  orbit;  4,  nasal  septum;  5, 
osteum  maxillare;  6,  maxillary  sinus  (antrum);  7,  malar  bone;  8,  maxilla;  9,  dental 
germs;  10,  mandible;  11,  hard  palate.     {Cryer.) 

of  both  jaws,  showing  the  jaws  in  transverse  section.     The  skull  is  quite 
symmetrical.     It  is  plainly  to  be  seen  that  the  width  of  the  upper  jaw  is  much 
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less  than  that  of  the  lower.     As  a  further  evidence  of  this  fact,  if  vertical  lines 

are  drawn  through  the  center  of  the  tooth-germ  and  the  alveolar  process  of 

Fig.  394.- — This  shows  the  rela- 
tion of  the  upper  and  lower  jaws 

at  birth.  It  will  be  noted  that  the 
mandible  is  wider  than  the  max- 

illa.    {Harrison.) 

Fig.  395. — Anterior  view  of  a  vertical  transverse 
section  through  the  lower  jaw  and  the  lower  portion 
of  the  upper  jaw.     (Cryer.) 

each  jaw,  it  will  be  found  that  the  lines  of  the  upper  jaw  are  on  the  inner  side 

of  those  of  the  lower  jaw,  the  extent  of  the  difference  being  about  one-half 

Fig.  396. — Under  view  of  two  adult  skulls.  A  is  from  a  subject  about  twenty  years 
old;  B,  from  one  well  advanced  in  years.  In  both  of  these  it  is  seen  that  the  mandible  is 
very  much  wider  than  the  maxillae.     (Cryer.) 

of  the  thickness  of  the  lower  jaw.     Fig.  395  is  taken  from  an  adult  jaw.     If 
the  lines  be  drawn  through  the  axes  of  the  upper  and  lower  teeth,  it  will  be 
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found  that  those  through  the  upper  teeth,  as  they  extend  through  the  coronal 
surfaces,  pass  a  Httle  outward,  while  those  passing  through  the  lower  teeth 
incline  inward.  This  is  evidence  that  the  relation  found  in  the  fetus  has  been 

continued  and  that  all  through  the  period  of  growth  of  the  lower  jaw  and 
development  of  its  alveolar  process,  the  latter  has  been  directed  inward, 
while  the  upper  alveolar  process  has  extended  outwardly  so  that  the  cusps 
of  the  upper  permanent  teeth,  when  fully  developed  normally,  bite  over  the 
outer  cusps  of  the  lower  teeth  occluding  with  them.  //  the  teeth  and  alveolar 
process  be  excluded,  it  will  be  observed,  as  in  the  fetal  skull,  that  the  upper  jaw 
is  much  smaller  than  the  lower. 

In  the  young  adult  the  upper  alveolar  ridge  is  in  vertical  line  with  that 
of  the  lower.  In  one  of  advanced  age  the  mandible  is  a  great  deal  broader 
than  the  maxillae  (Fig.  396). 

Fig.  397. — Tripartite  palate.  .4,  Median  part  of  upper  lip;  5,  5,  als  of  nose  (two  tags 
on  left);  C,  canine  tooth  buds;  Z?,  lip;  £,  rugose  part  of  palate;  F,  marginal  part;  G,  alveo- 

lar part;  H,  soft  palate  with  uvular  process;  ̂ 1,  P,  incisors;  P,  incisive  papilla;  5,  septum. 
{Keith.) 

In  a  very  interesting  article  Prof.  Arthur  Keith'^  makes  the  following 
statement:  "In  555  cases  at  the  clinic  of  von  Bruns  at  Tubingen,  Dr.  Gustaf 
Haug2  found  that  the  tripartite  palate  occurred  in  fifteen  per  cent,  against 

1  Arthur  Keith,  M.  D.,  British  Medical  Journal,  Aug.,  1909,  on  Congenital  Malforma- 
tions of  the  Palate,  Face,  and  Neck.  In  this  connection,  I  wish  to  express  my  appreciation 

of  the  great  kindness  shown  to  me  by  Dr.  Keith  in  exhibiting  large  and  valuable  collections 

of  congenital  deformities,  including  cleft  palate  and  harelip,  in  the  Museum  of  the  Royal 
College  of  Surgeons. 

-  Beitrage  f.  Klin.  Chin,  1904,  BB.  44,  p.  254. 
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thirty-eight  per  cent,  in  the  London  series,  bipartite  palate  in  twenty-three 
per  cent,  against  twenty-two  per  cent,  in  the  London  series;  and  unilateral 
harelip  with  no  cleft  of  the  palate,  forty  per  cent,  against  nine  per  cent,  in  the 
London  series.  In  tripartite  palate,  which  must  be  regarded  as  the  most 
severe  form,  the  three  elementary  parts  of  the  palate  are  widely  separated. 
In  all  cases  the  lesion  is  remarkably  alike,  a  typical  example  being  shown  in 
Fig.  397  In  the  middle  element  from  before  backwards  are  to  be  recognized 
(i)  the  middle  part  of  the  upper  lip,  (2)  the  premaxillary  part  of  the  palate, 
carrying  the  incisor  papilla  which  is  joined  to  the  upper  lip  by  a  fraenum,  (3) 
the  lower  border  of  the  septum  of  the  nose,  which  is  wider,  shallower  and 

longer  than  the  normal,  (4)  the  varying  number  of  dental  sacs  on  the  pre- 
maxilla.  In  sixteen  cases  only  the  two  middle  incisors  are  carried,  in  three 
cases  one  lateral  incisor  as  well  as  two  middle  (as  in  the  specimen  shown  in 
Fig.  397,  and  in  four  cases  all  four  incisors.  In  none  did  the  premaxilla  show 
a  suture  between  the  ectognathic  and  the  mesognathic  part.  The  nerves  and 

vessels  of  this  element  are  the  naso-palatine.  On  each  lateral  or  maxillary 
element,  three  distinct  areas  can  be  recognized:  (i)  the  alveolar  area  on 
which  may  be  seen  an  elevation  over  the  sacs  of  the  two  milk  molars,  another 
over  the  canine  and,  frequently,  a  third  often  on  the  margin  of  the  cleft  over 
the  lateral  incisor;  (2)  a  plicate  or  rugose  area  marked  by  folds;  (3)  a  smooth, 
narrow  marginal  area  (Fig.  397).  When  the  mucous  membrane  is  removed, 

the  maxillary  or  lateral  element  is  seen  to  be  supported  by  the  superior  max- 
illa and  palate  bones.  The  nerves  and  vessels  of  the  maxillary  elements 

are  the  descending  palatine." 

T.ABLE  I. — Classified  List  of   Specimens  Showing  Congenital  Clefts  of   the  Palate   and 
Upper  Lip  in  Metropolitan  Medical  Museums 

A       B       C       Total 

1.  Palate  cleft  into  three  parts      I  14 
2.  Palate  cleft  into  two  parts    3 
3.  Median  cleft  extending  from  the  premaxilla  to  the  uvula    4 

4.  Cleft  of  soft  palate    3 
5.  Cleft  of  uvula   ,  4 

6.  Cleft  on  both  sides  of  premaxilla    i 

7.  Cleft  limited  to  one  side  of  premaxilla    i 
8.  Median  cleft  due  to  absence  of  premaxilla    i 

9.  Bilateral  harelip    i 
10.  Unilateral  harelip    o 

11.  Median  harelip    o 

12 2 

12 

2 

;    3 
7 

0 0 

I 0 

0 0 

0 I 

2 4 
0 3 
6 0 

0 0 

36 

19 

28 

17 

14 

3 
S 

7 
4 
6 
o 

87 

A.  Specimens  in  the  Museum  of  the  Royal  College  of  Surgeons  of  England. 

B.  Specimens  in  the  museums  of  metropolitan  medical  schools. 

C.  Specimens  of  cleft  palate  in  mammals  other  than  man,  chiefly  in  the  Museum  of  the 
Royal  College  of  Surgeons  of  England. 
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The  Degree  of  Separation  between  the  Various  Parts  of  the  Palate. — 

Professor  Keith  further  states  that  "The  late  Professor  His  was  of  the  opinion 

B 

Fig.  398. — Bipartite  palate.  A,  Septal  process  of  premaxUla;  B,  vomer;  C,  canine; 
D,  premaxilla;  E,  marginal  part  of  palate;  F,  ala  of  nose;  G,  maxillary  part  of  lip;  l\l-, 
incisor  teeth;  ilf/  M-,  milk  molars.     {Keith.) 

Fig.  399. — Palate  of  newly  born  child  (natural  size)  to  show  the  elements  entering  into 
its  formation,  a,  Suture  between  premaxilla  and  maxilla  ending  behind  canine  tooth;  b, 
the  same  ending  behind  central  incisor;  c,  canine;  d,  vomer  appearing  in  naso-palatine 
fossa;  e,  marginal  part  of  maxillary  palate;  /,  horizontal  process  of  palate  bones.    {Keith.) 

that  cleft  in  the  palate  resulted  from  irregular  and  in-coordinated  growth  of 
the  three  elements  which  go  to  form  it.     That  the  growth  of  the  three  parts 
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is  irregular  in  the  latter  months  of  fetal  life  there  can  be  no  doubt.  (See 

Figs.  371  and  397) .  The  septal  part  of  the  mesial  nasal  process  is  abnormally 
long  so  that  the  premaxilla  projects  some  6  to  8  mm.  in  front  of  the  maxillary 
part  of  the  palate.  The  increase  in  length  of  the  septum  is  due  not  to  the 
vomerine  part  of  the  septum,  but  to  that  part  of  it  which  is  formed  by  the 
premaxillary  part  of  the  process  (Fig.  398).  If  the  premaxilla  becomes 
adherent  to  the  maxilla  on  one  side,  the  extra  growth  of  the  septum  still 
takes  place,  with  the  result  that  the  premaxilla  is  bent  towards  the  side  on 
which  union  takes  place  (Fig.  371).  Irregularity  of  growth  is  not  the 
cause,  but  the  result,  of  the  cleft  condition.  From  the  evidence  to  be 
produced,  it  is  probable  that  the  processes  which  form  the  palate  were 
in  contact  during  the  fifth  and  sixth  weeks  of  development,  but,  for  some 
reason,  the  exact  cause  we  do  not  know,  union  did  not  take  place  then. 
The  union  of  the  embryological  processes  is  comparable  in  every  way 
to  the  healing  of  wounds;  the  epithelial  coverings  on  each  side  of  the  nasal 

groove  come  in  contact  and  form  a  bridge  across  which  the  uniting  meso- 

blasts  may  grow.  If,  for  some  reason,  union  is  delayed — and  from  Professor 

Mall's  observation  there  can  be  no  doubt  that  uterine  inflammations, 
sometimes  from  syphilis,  is  the  most  common  cause — growth  in  the  several 
elements  of  the  palate  causes  them  to  separate,  and  once  the  breach  in 
their  continuity  has  been  effected,  union  cannot  take  place  afterward.  The 
younger  the  fetus,  the  smaller  the  cleft,  not  only  absolutely,  but  relatively. 
The  width  of  the  fissure  between  the  palatal  processes  of  the  superior  maxilla 
varies  from  7  to  20  mm.  in  the  tripartite  palate;  14  mm.  is  the  average  in 
eight  full  term  children;  in  a  fetus  of  the  fourth  month  this  cleft  measured 
only  I  mm. 

Brophy  has  suggested  that  the  subsequent  separation  is  caused  by  the 
pressure  of  the  lower  jaw  and  tongue  against  the  palate.  The  material 

at  my  disposal  is  in  harmony  with  his  suggestion.  He  also  makes  the  state- 
ment that  there  is  no  atrophy  of  the  parts  that  go  to  form  the  palate,  but  this 

is  certainly  not  the  case  in  the  specimens  that  I  have  examined.  In  three 
palates  of  adults  the  cleft  was  on  the  average  20  mm.  wide,  the  breadth  of 
the  palate  64  mm.  The  bony  parts  of  these  palates  were  thus  10  or  15  mm. 

less  than  normal.^  In  newly  born  children  the  deficiency  affects  the  inner  or 
marginal  area  of  the  palate  (Fig.  397),  but  it  does  not  amount  to  more  than 
3  mm.  on  each  side.  Whether  the  cleft  continues  to  increase  after  birth,  I 
am  not  in  a  position  to  say,  but,  judging  from  the  width  of  the  cleft  in  the 
adult  palate,  I  conclude  that  the  parts  do  not  continue  to  separate  after  birth 
at  the  rate  they  did  before  birth. 

Imperfect  Degrees  of  Union. — In  Fig.  400  there  are  shown  very  imperfect 
strands  of  union  between  the  premaxillary  and  maxillary  processes.  A 

study  of  these  throws  much  light  on  the  condition  of  cleft  palate.  The  slight- 
est degree  of  union  is  shown  in  Fig.  400,  A ,  where  a  strand  of  fibrous  tissue 

1  See  paragraph  2,  page  592. 



CLEFT    PALATE 

591 

covered  with  epithelium  unites  the  ala  of  the  nose  to  the  premaxillary  process. 
This  represents  the  rudiment  or,  rather,  vestige  of  the  union  of  the  mesial  and 
lateral  nasal  processes  to  form  the  boundary  of  the  anterior  nares.  In  b,  c 
and  d,  Fig.  400,  increasing  degrees  of  union  are  shown.  In  the  fullest 

degree  the  uniting  band  forms  a  bridge  on  which  four  elements  end  in  at- 
tempting to  reach  the  premaxillary  process — (i)  the  ala  of  the  nose,  (2)  the 

lateral  part  of  the  upper  lip,  (3)  the  dental  groove,  (4)  the  palatal  process  of  the 
upper  maxilla.  These  strands  of  union  have  become  stretched,  apparently, 
by  the  unequal  or  irregular  growth  of  the  parts  which  go  to  form  the  palate  or 
upper  lip.  Occasionally  blunt  conical  processes  occur  on  each  side  of  the 

cleft,  evidently  the  remnants  of  a  strand  which  has  broken  under  the  strain." 

Fig.  400. — Four  specimens  of  cleft  palate  showing  various  degrees  in  the  development  of 
the  band  between  the  premaxillary,  maxillary  and  lateral  nasal  elements.  A,  The  bond  or 

bridge  of  tissue  crossing  the  cleft;  l^,  central  incisor  sac;  l^,  lateral  incisor  sac;  C,  canine 
sac;  L,  median  part  of  upper  lip;  S,  septum  of  nose.     (Keith.) 

In  a  previous  paper^  I, made  the  following  statement:  "If  the  muscles  are 
very  early  brought  into  action,  they  develop  instead  of  atrophy,  hence  a  good 

velum  is  secured,  with  plenty  of  tissue;  whereas,  if  the  operation  is  under- 
taken later  in  life,  the  parts  are  undeveloped  through  non-use  and  they  can- 

not so  easily  be  made  to  subserve  the  same  purposes  that  tissues,  which 

develop  through  natural  employment,  can  be  made  to  do."  It  will  be  seen 
that  I  have  not  said  "there  is  no  atrophy  of  the  parts  that  go  to  form  the 
palate."  I  hold  that  at  birth  the  normal  quantity  of  tissue  is  nearly  always 
present.  Later  in  life  these  parts,  if  not  united  by  early  surgical  operation, 
may  fail  to  develop.  This  condition  may  easily  lead  the  observer  to  conclude 

1  Read  before  the  American  Surgical  Association  at  St.  Louis,  Mo.,  in  1904. 
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that  there  has  been  atrophy  of  parts,  although  the  fact  exists  that  they  have 
not  been  put  to  use  and,  therefore,  may  not  have  grown  in  proportion  to  the 
tissues  which  are  in  use. 

In  a  personal  communication  bearing  upon  the  condition  of  complete 

cleft  palate  in  infants,  Professor  Keith  writes:  "I  agree  with  you  that  in  the 
majority  of  cases  of  complete  cleft  of  the  palate,  there  is  no  deficiency  of  tissue 
at  birth  nor  for  some  time  after  birth.  I  also  agree  that  the  cleft,  however  wide, 
is  not  due  to  a  deficiency  of  tissue  in  the  several  elements  which  go  to  form  the 
palate,  but  is  entirely  due  to  the  fact  that  when  the  various  embryonal  parts  or 
elements  are  developed  and  come  together  in  the  second  month  of  development, 
the  process  of  union,  which  should  occur  then  by  a  means  similar  to  union  by 
first  intention,  is  delayed  and  does  not  take  place,  hence  the  several  palatal  elements, 

being  in-coordinated  by  union,  tend  to  separate  as  growth  occurs,  the  cleft  increas- 
ing during  each  month  of  growth.  The  exact  cause  of  the  separation  of  the  parts 

and  the  enlargement  of  the  cleft  is  probably  due  to  several  factors,  tongue  pressure, 
muscle  traction  and  also  the  independent  process  of  growth  in  each  individual 

part.  ̂   Theoretically,  the  best  treatment  ought  to  be  to  bring  about  union  at 
the  very  earliest  date,  but  theory  and  practice  may  not  be  easily  harmonized. 
To  lay  down  the  lines  of  treatment  is  beyond  my  province  and  my  experience. 

I  simply  note  the  fact  that  three  men  whose  opinion  I  value — yourself  and 
Arbuthnot  Lane  on  the  one  hand  and  James  Berry  on  the  other — have 
reached  diametrically  opposite  conclusions  as  to  which  is  the  best  time  to 
operate.  Still,  that  does  not  influence  me  in  agreeing  with  you  that  to  secure 
a  good  palate  the  sooner  the  cleft  is  remedied  in  complete  cases,  the  better  the 

result  ought  to  Z>e."  I  regard  the  statements  of  Dr.  Keith  as  further  proof  of 
the  declaration  made  by  me  many  years  ago,  that  cleft  palate  is  not  the  result 
of  arrested  development  or  insufficient  tissue  to  form  a  normal  palate,  the  views 
of  many  authors  to  the  contrary  notwithstanding.  I  am  sure  that  anyone 
interested  enough  to  enter  into  a  careful  investigation  of  this  subject,  no 
matter  what  his  previous  opinions  may  have  been,  will  be  convinced  that 
at  birth  a  cleft  palate,  with  rare  exceptions,  has  in  it  sufficient  tissue  to  form  a 

normal  palate  and  that  the  abnormality  is  only  a  separation  of  well-developed 

parts. 
Condition  of  Cleft  Palate  in  the  New-bom. — As  to  the  condition  in  the 

new-born  child,  we  find  these  parts  not  only  separated,  but  the  plates  form- 
ing the  hard  palate  are  elevated  to  a  considerable  extent  by  the  pressure  of 

the  mandible  and  tongue  (Fig.  401),  and  that  elevation  naturally  moves  the 
separated  edges  farther  apart  than  in  the  vault  of  normal  height  (Fig.  402). 
To  establish  a  law  in  connection  with  the  subject,  a  great  many  specimens 
must  be  examined.  I  am  convinced  that  an  accurate  measurement  of  the 

palatal  surfaces  of  the  separated  bones  will  show  that  the  distance  between 
the  borders  of  the  cleft  and  the  center  of  the  alveolar  processes  presents  as 
broad  a  surface  as  will  be  found  in  the  bones  of  a  child  of  the  same  size, 

^  Italics  mine. 
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whose  palate  is  normal.     Further,  to  repeat  what  I  have  stated  previously 

the  upper  jaw  is  just  as  much  wider  than  it  should  be,  as  the  distance  between 

Fig.  401.  Fig.  402. 

Fig.  401. — Vertical  section  of  cleft  palate,  infant's  head,  showing  the  enormous  breadth 
of  the  upper  jaw  and  nares.  The  upper  jaw  is  as  much  wider  than  the  lower  as  the  distance 
between  the  border  of  the  fissure.     (Stone.) 

Fig.  402. — Vertical  section  of  normal  infant's  head  showing  the  relation  of  the  lower 
to  the  upper  alveolar  borders.     The  upper  and  lower  jaws  are  of  the  same  width. 

Fig.  403. — Cleft  palate  with  absence  of  horizontal  plates  from  palate  bones  in  an  adult 
usually  regarded  as  inoperable.  Blair's  operation,  however,  by  reflecting  the  flaps  from 
the  neck  may  close  the  fissure.     (Carmody.) 

the  borders  of  the  cleft.     When,  by  reason  of  the  pressure  of  the  tongue  and 

mandible  against  the  alveolar  inclined  planes,  the  separated  bony  plates 

38 
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are  carried  upward  to  an  extreme  height  and  laterally,  the  distance,  naturally, 
is  greater,  as  illustrated,  than  it  would  be  if  these  plates  were  in  their  normal 
position.  I  am  aware  that  occasionally  we  iind  an  absence  of  nearly  all  of 
the  hard  palate  (Fig.  403).  This  is  not  the  result  of  atrophy,  but  of  failure  of 
development  of  the  bones.     These  cases  are  extremely  rare,  however. 

Relation  of  Incisor  Teeth  to  the  Cleft. — In  the  very  careful  study  that 
Professor  Keith  has  given  this  subject,  he  has  brought  statistics  of  inestima- 

ble value  to  the  attention  of  the  profession.  He  has  pointed  out,  in  the  study 

of  the  relation  of  the  incisor  teeth  to  the  cleft,  that  the  cleft  usually  lies  be- 
tween the  central  and  lateral  incisors.  In  doing  this,  he  has  set  aside  the 

view  held  by  some  authors  that  the  cleft  is  almost  invariably  between  the 

lateral  incisor  and  the  cuspid  teeth.  He  states  that  out  of  forty-three 
cases  twenty-three  showed  the  fissure  passing  between  the  central  and  lateral 
mcisors,  in  nine  it  passed  between  the  lateral  incisor  and  cuspid  teeth,  and  in 
seven  cases  the  lateral  incisors  had  not  developed  on  the  sides  of  the  fissure, 
while  in  two  a  third  incisor,  or  supernumerary  tooth,  was  developed.  The 
teaching  of  Albrecht,  who  endeavored  to  explain  the  varying  relations  of  the 
fissure  to  the  incisor  teeth,  presumes  that  the  premaxillae  are  developed  in 
two  parts,  one  part  carrying  the  central  incisors  and  the  other  the  lateral 
incisors.  It  was  shown  by  Koeliker  and  His  that  Albrecht  was  wrong  in 
his  conclusions  that  the  lateral  nasal  process  did  not  enter  into  either  the 
palate  or  the  lip.  We  know  that  occasionally  premaxillary  bones  are 

divided  in  such  a  way  that  there  are  four  parts  instead  of  two,  but  this  con- 
dition is  not  constant. 

Bipartite  Palate. — Professor  Keith,  in  describing  the  bipartite  palate, 
or  palate  having  only  a  single  defect  of  the  anterior  part,  separating  the  pre- 

maxillary from  the  maxillary  bone  on  the  one  side  while,  on  the  other,  union 
is  complete,  states  that  out  of  fifteen  cases  the  cleft  passed  to  the  left  in  eleven. 
Haug  found  it  on  the  left  side  in  149  cases  out  of  216.  My  own  experience 
would  give  the  cleft  on  the  left  side  in  a  very  much  larger  per  cent,  of  cases. 
The  question  has  never  been  settled  as  to  why  the  cleft  occurs  with  more 
frequency  on  the  left  side. 

Intermaxillary  Clefts. — In  regard  to  the  intermaxillary  clefts.  Professor 

Keith  says:  "As  we  have  seen,  the  union  of  the  premaxillary  element  with 
the  alveolar  parts  of  the  maxilla  marks  a  distinct  stage  in  the  evolution  of  the 

palate,  a  stage  well  seen  in  amphibians.  The  next  stage — the  mammalian — ■ 
lies  in  the  development  and  union  of  the  maxillary  palatal  processes  already 
to  be  seen  in  the  amphibian  palate.  One  would  expect  arrests  to  occur  in 
the  passage  from  the  amphibian  to  the  mammalian  stage,  although  such 
specimens  are  comparatively  rare  in  museums  (of  the  fourteen  cases  on  my 
list,  seven  are  from  the  human  subject,  the  others  are  from  the  dog,  lion,  sheep 
and  calf) ;  they  are  the  more  common  form  of  cleft  palate  met  with  in  practice. 

Mr.  J.  Berry  records  a  list  of  sixty-seven  cases,  of  which  thirty-six  were  due 
to  non-fusion  of  the  maxillary  processes  in  the  roof  of  the  mouth.     In  these 
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cases  there  is  a  real  arrest,  not  only  of  the  fusion  of  the  processes,  but  of  their 

actual  growth.^  Clefts  of  the  soft  palate  alone  or  of  the  uvula  alone,  as  may 
be  seen  from  Table  i,  are  comparatively  rare.     I  have  seen  three  of  the  former 

Fig.  404. — Cast  of  anterior  half  of  adult  cleft  palate  showing  abnormally  high  arch. 
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Fig.  405. — Cast  of  posterior  part  of  same  cleft. 

and  five  of  the  latter.     They  indicate  an  arrest  towards  the  end  of  the  devel- 
opment of  the  palate  when  the  fetus  is  about  50  mm.  long  and  entering  the 

^  The  extreme  height  of  the  separated  hard  palate  and  the  corresponding  breadth  of  the 
cleft  presents  an  appearance  of  absence  of  tissue.  If  the  elevated  hard  palate  were  lowered 
to  its  normal  position  it  would  be  quite  wide  enough  to  close  the  fissure  (Figs.  404  and  405). 
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third  month  of  intra-uterine  hfe.  Even  when  the  palate  is  completely  cleft 
the  two  halves  of  the  uvula  are  clearly  indicated  as  tags  projected  from  the 

borders  of  the  palatal  folds.  The  dissection  in  the  College  Museum  show  the 

tensor  and  levator  palati  muscles  well  developed;  the  upper  parts  of  the  supe- 

rior constrictor  and  palato-pharyngeal  muscles  are  stronger  than  in  normal 

palates."^ Among  the  many  causes  that  have  been  assigned  for  failure  of  union  of  the 

palate  within  the  first  two  months  of  embryonal  life,  the  one  advanced  by  the 

late  Dr.  C.  F.  W.  Bodecker  of  Berlin  is,  I  believe,  most  to  be  relied  upon.  It 

is  based  upon  physiological  and  anatomical  grounds.  We  know  that  in  the 

formation  of  the  teeth,  the  mucosa  dips  deep  down  into  the  submucous  tissue, 

forms  the  epithelial  lamina,  which  contracts  into  the  epithelial  cord  at  the  dis- 
tal end  of  which  the  enamel  organ  is  formed.  It  is  too  well  known  to  admit 

of  discussion  that  a  layer  of  epithelium  under  certain  conditions  will  form  an 

obstruction  to  union  of  the  tissues  between  which  it  intervenes.  The  illus- 

trations (Figs.  373  to  380)  exhibited  clearly  present  the  passage  of  epithelium 

deep  into  the  connective  tissue  in  the  enamel  formation.  It  seems  that 

Bodecker's  conclusions,  namely,  that  this  epithelial  cord  delays  union  of  the 
parts  forming  the  superior  maxillae  and,  by  reason  of  the  force  exerted  by  the 

tongue  and  mandible  from  the  beginning  of  the  third  month  until  birth  and 

several  months  later,  accounts  for  the  broad  separation  of  the  maxillary  bones 

and  the  creation  of  cleft  palate. 

Early  Symptoms. — A  new-born  child,  having  a  cleft  palate,  usually  weighs 
more  at  birth  than  it  will  a  few  weeks  later.  The  loss  of  weight  is  due  to 

defective  deglutition  and  nutrition  and,  not  infrequently,  to  improper  food. 

Lack  of  knowledge  regarding  infant  food  and  feeding  is  very  common.  In 

the  absence  of  harelip,  the  deformity  of  cleft  palate  is  often  not  discovered 

for  several  days — sometimes  weeks.  This  is  a  great  oversight  on  the  part  of 
the  obstetrician  and  nurse.  It  is  the  duty  of  the  attending  physician  to  make 

a  careful  examination  of  every  child  the  day  it  is  born  to  discover  possible  defects 

or  abnormalities  of  any  nature.  An  examination  of  the  mouth  having  been 

neglected,  the  first  indication  of  a  cleft  is  difficulty  in  swallowing  and  regurgi- 
tation of  food  through  the  nose.  Consequently,  the  chUd  is  irritated  and 

distressed  by  its  inability  to  receive  proper  nutrition.  It  develops  gastro- 
enteritis, loses  weight,  becomes  emaciated  and  many  die  of  starvation. 

S3niiptoms  in  Adults.- — The  symptoms  of  cleft  palate  in  patients  later  than 
in  infancy,  when  accompanied  by  harelip  are  easily  recognized,  though  the 

casual  observer  might  easily  be  misled  in  assuming  that  one  who  has  harelip 

also  has  cleft  palate,  since  these  deformities  are  not  always  associated.  Those 

who  have  perfect  lips  and  defective  palates  sometimes  speak  quite  well, 

while  many  who  have  perfect  lips  and  perfect  palates  speak  with  the  nasal 

intonation  which  characterizes  a  cleft  palate.  The  voice,  therefore,  is  not  an 

infallible  symptom.  An  ocular  examination  quickly  reveals  the  condition 

^  Hence  the  value  of  these  muscles  in  lengthening  short  palates  (see  page  709). 
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of  the  parts.  Patients  having  cleft  palate  utter  the  vowels  and  most  of  the 
consonants  distinctly.  The  great  difficulty  lies  in  producing  the  guttural, 
labial,  etc.,  sounds  (see  Phonation). 

Preparation  of  Patient  for  Operation. — The  first  consideration  before 

Fig.  406. — Cleft  palate  nipple.     The  flange  is  so  constructed  that  the  cleft  is  covered. 
This  enables  the  infant  to  nurse  without  the  milk  getting  into  the  nares. 

operations  is  to  look  to  the  general  condition  of  the  patient.  I  am  sure  it  has 
been  the  experience  of  every  surgeon  that  infants  who  have  a  cleft  palate  are 
badly  nourished.  The  open  palate  makes  it  impossible  for  the  chUd  to  draw  its 
milk  and  what  little  it  mav  get  often  regurgitates  through  the  nose.     For  this 

Fig.  407. — Rubber  velum  used  when  the  child  nurses  the  breast.  The  mother 
places  the  velum  in  the  child's  mouth  against  the  palate,  holds  it  by  the  handle  and  nurses 
the  child.  This  prevents  the  milk  from  regurgitating  through  the  nose  and  enables  the 
child  to  swallow  without  ditiliculty. 

reason  the  child  is  greatly  irritated  and  loses  weight,  making  it  a  poor  operative 
risk.  Steps  should  be  taken  immediately  to  aid  the  child  in  swallowing  its  food 
by  the  use  of  a  cleft  palate  nipple  or  velum  which  is  employed  in  conjunction 
with  the  breast   (Figs.  406,  407,  and  856).     Lawson  Tait  has  stated  that 
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the  mortality  of  children  who  have  cleft  palate  is  so  great  by  reason  of 

their  failure  to  secure  proper  nutrition  that  an  early  operation  is  desirable. 

Moreover,  many  mothers,  who  make  use  of  bottles  for  feeding  infants, 

have  not  the  proper  knowledge  of  sterilization  and,  as  a  consequence, 

children  soon  develop  gastro-enteritis,  which  must  always  be  cured  before 
an  operation  is  attempted  (see  page  1018).  The  first  duty  of  a  surgeon,  on 

receiving  a  patient  for  operation,  is  to  place  it  in  the  hands  of  a  competent 

graduate  nurse,  study  its  physical  condition,  see  that  it  is  gaining  weight, 

that  all  the  organs  of  the  body  are  performing  their  functions  normally,  that 

its  general  condition  is  favorable  and  operate  only  after  he  is  satisfied  that 

Fig.  40S. — Case  of  cleft  palate  with  webbed  fingers  and  toes  and  divergent  strabismus. 

his  patient  is  not  ill.  I  am  satisfied  that  the  mortality  of  children  following 

operation  upon  the  palate  has  been  increased  by  reason  of  the  fact  that  these 

things  have  been  neglected  and  that  the  children  were  ill  at  the  time  of  opera- 
tion. A  surgeon  who  operates  on  a  sick  child  cannot  hope  for  success.  I  do 

not  assume  that  a  surgeon  would  operate  on  a  sick  child  knowingly,  but  too 

frequently  the  child  is  brought  to  the  hospital  by  its  parents  and  not  infre- 
quently by  the  family  physician,  who  expect  an  operation  to  be  made  at  once. 

The  surgeon  often  meets  with  opposition  on  the  part  of  the  parents  when  he 

insists  on  delay  sufl&ciently  long  to  know  the  exact  physcial  condition  of  the 

child,  but  he  must  be  firm.     It  is  not  only  the  question  of  feeding  and  diges- 
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tion  that  must  be  considered,  as  children  often  contract  heavy  colds  on  the 

way  from  their  homes  to  the  hospital.  These  colds  do  not  manifest  them- 
selves on  their  entrance,  but  a  day  or  two  later  develop  to  such  an  extent 

that  an  operation  would  be  contra-indicated. 

Complicating  Defects. — Not  only  should  the  foregoing  precautions  be 
observed,  but  a  thorough  examination  of  the  child  should  be  made.  Other 

congenital  defects  are  sometimes  found,  a  knowledge  of  which  the  parents 
may  not  have.  In  children  which  have  come  under  my  observation,  I  have 

noticed  the  following  congenital  defects  associated  with  clef t  palate:  Hydro- 
cephalus, inguinal  and  umbilical  hernia,  club  feet,  a  supernumerary  ear, 

Fig.  409. -Case  of  cleft  palate  and  harelip  with  deformed  hands  and  feet, 
double  inguinal  hernia. 

Child  also  had 

six  toes  on  each  foot  and  two  thumbs  on  each  hand,  hypospadias,  web  fingers 
and  toes  (Fig.  408),  three  deformed  fingers  (Fig.  409),  curvature  of  the  spine 
spina  bifida,  absence  of  one  eye,  absence  of  the  premaxillary  bones,  harelip, 
single  and  double,  protruding  premaxillary  bones,  fissures  in  the  cheek 
extending  from  the  harelip  to  the  inner  canthus  of  the  eye,  angioma  and 

phymosis. 
Patients  Over  Six  Months  of  Age. — If  the  patient  is  beyond  the  age  when 

transfixion  of  the  bones  is  advisable,  it  should  be  just  as  carefully  examined. 
The  condition  of  the  stomach  and  bowels  should  be  normal,  the  patient  well 
nourished,  the  temperature  normal,  the  pharynx  free  of  adenoid  growths  and 

diseased  tonsils.     If  adenoids  or  hypertrophied  tonsils  are  present,  no  opera- 
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tion  on  the  palate  should  be  attempted  until  after  their  removal  and  sufficient 

time  allowed — about  two  weeks — for  the  parts  to  have  perfectly  healed.  In 
older  patients,  an  examination  of  the  teeth  should  be  made,  and  broken  down, 

useless  roots  removed,  carious  teeth  treated  and  filled  and  chronic  dento- 
alveolar  abscesses  cured.  The  infection  from  tonsils,  adenoids,  diseased  teeth, 
gums  and  the  nasal  passages  is  not  only  injurious  to  the  health  of  the  patient, 
but  a  menace  to  the  palate  operation.  Pus  from  the  nose  and  pharyngeal 
walls  has  often  been  destructive  to  operations  on  the  palate.  The  greatest 
care  must  be  observed  in  securing  an  operating  field  as  clean  as  possible. 
The  nose,  mouth  and  pharynx  should  be  irrigated  with  boric  acid  or  normal 
salt  solution  three  times  a  day  for  two  days,  at  least,  before  operating. 
Heart,  lungs,  urine  and  blood  should  be  examined,  as  the  surgeon  should 
know  their  condition.  A  cathartic  should  be  administered  the  night  before 

operation  and  a  colonic  flushing  given  in  the  morning.  No  doubt  the  morn- 
ing is  the  most  desirable  time  for  any  operation,  as  the  surgeon,  rested  from 

his  work  of  the  previous  day,  is  in  the  best  form  to  operate.  The  patient 
also  has  rested  through  the  night  and  those  old  enough  to  give  thought  to  the 
approaching  operation  are  spared  not  only  the  hardship  of  fasting,  but  the 
mental  distress  which  many  experience  from  the  hour  of  awakening  to  the 
moment  of  unconsciousness.  Such  distress,  in  nervous  patients  especially, 
is  often  extreme.  For  further  details  in  the  preparation  of  the  patient,  the 
reader  is  referred  to  page  170. 

Operating  Room. — Next  in  importance  to  the  proper  preparation  of  the 
patient  is  the  operating  room,  the  lighting  of  which,  for  surgery  of  the  mouth, 
nose,  trachea  or  esophagus,  as  we  usually  see  it,  is  by  no  means  satisfactory. 

Large  sky-lights  and  side  lights  are  not  suitable  for  the  lighting  of  the  parts 
above  mentioned.  Having  made  use  of  every  kind  of  daylight,  I  do  not 
hesitate  to  assert  that  such  lighting  is  most  unsatisfactory.  Neither  has 
the  use  of  an  electric  headlight,  in  my  own  experience,  come  up  to  my 
expectations. 

Realizing  that  the  usual  lighting  of  the  dentist's  operating  room  was  very 
defective,  I  prepared  a  paper  on  the  subject  of  ''Light. "^  Its  aim  was  to 
correct  the  misuse  of  light  as  applied  to  dental  operations.  The  notion  is 
possessedby  many  practitioners  of  excellent  repute  that  a  large  window,  with  a 

great  volume  of  light  entering  it,  is  essential  to  the  highest  degree  in  oper- 
ating. I  pointed  out  the  error  of  such  views,  and  that  the  most  perfect  light 

for  operating  required  dark  green  or  brown  walls  and  ceiling  which  would  not 
reflect  light,  but  absorb  it.  The  windows  should  be  so  shaded  that  rays  of  light 
will  be  directed  upon  the  field  of  the  operation.  Such  is  the  most  perfect 
light  for  the  practice  of  operative  dentistry.  The  same  genera?  principles 
apply  to  the  practice  of  surgery.  Hospital  construction  and  modern  ideas 
of  perfect  sanitation  have  led  surgeons  to  cause  their  operating  rooms  to  be 

^  Read  at  a  meeting  of  the  Chicago  Odontological  Society,  Dental  Review,  v. 5,  p.  294, 
1891. 
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built  with  enormous  sky-lights,  with  walls  painted  with  white  enamel  or 
made  of  white  tile.  Walls  so  constructed  reflect  light  with  a  brilliancy 
second  only  to  a  mirror.  The  glare  thus  produced,  with  the  reflection  from 
the  white  linen  surrounding  the  operator,  interferes  with  vision  and  must 

necessarily,  in  the  course  of  time,  seriously  injure  the  surgeon's  eyes.  It 
makes  his  work  more  difiicult  to  perform  and  thus  less  efficient.  The  best 
lighting  that  can  be  secured  would  include  the  darkened  walls  of  the  operating 
room  and  all  linen  to  be  dark  green  or  brown  in  color. 

The  Ideal  Light. — The  ideal  light  for  palate  operations  is  the  electric 
light  made  up  of  two  circles  of  incandescent  lamps  of  fifty  candle  power,  as 
now  provided  in  the  best  equipped  hospitals.  The  first  circle  should  be 

about  thirty  inches  in  diameter  and  the  second  forty-eight  inches,  with  a 

suitable  reflector  overhead,  thus  flooding  the  patient's  face  and  mouth  with 
direct  rays  of  light.  We  not  only  have  an  abundance  of  bright  light  directed 
into  the  mouth,  but  the  circles  of  light  are  so  adjusted  that  the  casting  of 

shadows  by  the  surgeon's  hands  while  operating  is  impossible.  All  day- 
light should  be  excluded  by  the  use  of  shades.  The  mixture  of  daylight  and 

artificial  light  is  very  objectionable,  as  the  field  of  operation  cannot  be  illu- 
minated properly. 

I  have  not  found  it  essential  to  secure  a  special  operating  table.  The 
ordinary  table,  as  found  in  the  better  hospitals,  serves  every  purpose.  The 
remaining  equipment  should  consist  of  a  large  instrument  table  and  a  smaller 

bracket  table,  one  which  can  be  suspended  over  the  operating  table.  The  ster- 
ilizing apparatus,  etc.,  should  be  such  as  is  found  in  the  well-equipped  hospital. 

Assistants. — The  anesthetist  is  of  the  greatest  importance  and  he  should 

be  so  trained  that  he  will  not  need  the  surgeon's  guidance.  The  first  as- 
sistant should  also  be  so  well  trained  that  he  will  anticipate  every  want  of  the 

operator.  He  should  stand  at  the  left  of  the  table  and  make  use  of  the  long 
forceps  to  pick  up  the  sponges  lying  close  at  hand.  He  clears  the  throat 
and  sponges  the  parts  as  frequently  as  may  be  necessary.  He  should  see 
that  all  the  instruments  needed  are  sterilized  and  placed  on  the  table. 
I  might  say,  in  passing,  that  this  assistant  should  also  see  that  the  instruments 

are  kept  in  perfect  order.  It  is  the  surgeon's  duty,  when  performing  an  opera- 
tion, to  be  as  expeditious  as  thoroughness  will  admit.  To  do  this,  he  must 

not  be  required  to  direct  the  work  of  the  anesthetist  or  to  take  the  time  for 
threading  needles,  handling  wires,  procuring  sponges  or  any  other  material 
employed  in  the  operation.  The  second  assistant  is  really  an  assistant  to 
the  first,  to  take  orders  from  him  and  aid  in  doing  his  work.  These  assistants 
may  sometimes  make  use  of  the  tenaculum  or  forceps,  thus  aiding  in  the 
introduction  of  the  sutures.  The  nurse  should  be  constantly  at  hand,  keeping 
the  instruments  clean  and  supplying  the  necessary  sponges.  I  have  not  found 
it  necessary  or  convenient  to  use  rubber  gloves  in  operating  on  cleft  palate. 
The  hands  are  thoroughly  scrubbed  with  green  soap  and  water  and  rinsed  in 
alcohol  and  bichloride  solution. 
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Position  of  the  Patient  on  the  Table. — The  patient  is  placed  on  the  oper- 
ating table  and,  by  the  use  of  a  bandage,  which  is  fixed  to  one  wrist,  carried 

under  the  body  and  fixed  to  the  other,  his  hands  are  secured  close  to  his  sides, 
held  firmly  and  thus  kept  quiet.  Straps  and  buckles,  with  suitable  wristlets, 
are  now  made  to  serve  this  purpose.  In  Germany,  young  children  are  put 
in  leather  wrappers  and  so  securely  fixed  that  their  hands  cannot  possibly 

be  raised  to  interfere  with  the  work  of  the  surgeon.  The  patient's  head 
should  be  protected  either  by  a  bathing  cap  or  a  towel  so  that  the  operator's 
hands  cannot  come  in  contact  with  it.  The  cap  also  prevents  the  hair  from 
being  soiled  or  covered  with  blood.  The  anesthetist  sits  at  the  head  and  to 
the  left  of  the  patient,  leaving  the  place  to  the  right  for  the  surgeon.  The 
table  should  be  high  enough  to  enable  the  operator  to  stand  straight.  A  roll 
should  be  placed  under  the  neck  so  as  to  raise  the  shoulders  and  incline  the 
head  backward.  I  prefer  this  to  the  Rose  position.  When  the  patient 
is  anesthetized,  the  tongue  should  be  seized  with  the  tongue  forceps  (Fig. 
508),  lifted  forward  so  as  to  render  respiration  easy  and  more  satisfactorily 
expose  the  entire  palate.  The  oral  speculum  (Fig.  500)  should  then  be 
introduced  when  the  field  of  operation  is  brought  clearly  into  view. 

Instruments. — After  procuring  all  the  instruments  known  in  this  coimtry 
and  in  Europe,  in  the  form  of  mouth  gags  with  which  to  open  the  mouth  and 
expose  the  parts  during  operation,  I  devised  the  oral  speculum  illustrated 
(Fig.  510).  It  not  only  depresses  the  tongue,  but  holds  the  mouth  open  and, 
by  reflection  of  light,  illuminates  it,  giving  the  surgeon  a  full  view  of  the  field 
of  operation.  Ihavefoundthelong,  curved,  clamp  forceps  (Fig.  510), modified 
by  myself,  to  be  the  best  for  carrying  sponges  and  cleaning  the  throat.  The 

clamp  of  the  forceps  holds  the  sponges  firmly  and  its  curve  enables  the  opera- 
tor to  carry  it  into  the  pharynx  and  thus  cleanse  it  more  thoroughly.  The 

assistants  and  the  operator  himself  can  pick  up  the  sponges  more  quickly 
and  satisfactorily  with  the  forceps,  use  them,  throw  them  away  and  pick  up 

others  than  they  could  by  dropping  one  sponge-laden  instrument  and  picking 
up  another.  Sponges  of  gauze  should  be  prepared  in  three  sizes,  the  largest 
suited  to  sponge  the  throat,  the  medium  size  to  keep  the  surfaces  of  the  palate 

clean  and  the  smallest  ones  to  dry  the  borders  of  the  fissure  while  the  coapta- 
tion sutures  are  being  introduced  and  tied.  The  most  convenient  place  for 

the  instruments  during  the  operation  is  on  a  bracket  table  suspended  directly 
over  the  patient. 

Sutures. — The  materials  employed  in  my  own  operations  include  lead, 
sutures  of  silver  wire  and  hair,  either  from  horses  or  cattle.^  These  sutures 
do  not  absorb  the  secretions,  consequently  they  are  preferable  to  silk  or  any 
other  fabric  capable  of  absorbing  moisture.  The  field  of  operation,  by  reason 
of  the  fact  that  we  have  not  introduced  anything  that  can  absorb  or  retain 
secretions,  is  kept  as  nearly  aseptically  clean  as  is  possible  in  the  oral  cavity. 

1 1  have  spoken  of  cattle  hair  being  stronger  than  horse-hair  and  this,  I  think,  will  be 
verified  by  anyone  who  wiU  take  pains  to  experiment  with  them. 
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In  my  earlier  experience,  I  am  satisfied  that  infection  of  the  parts  in  certain 

cases  resulted  from  the  use  of  silk  and  linen  sutures.  With  frequent  irriga- 
tion and  non-absorbing  sutures,  I  now  obtain  more  satisfactory  results  than 

by  the  use  of  any  other  material.  Infection  following  operations  is  extremely 
rare. 

WHEN  TO  OPERATE 

In  the  literature  on  Cleft  Palate,  with  special  reference  to  the  most  favor- 
able time  in  life  to  perform  these  operations,  the  teachings  and  practices  of 

surgeons  have  been,  with  few  exceptions,  opposed  to  operating  in  early 

infancy.  As  to  the  most  desirable  age  for  operation.  Professor  Kirmisson^ 
states:  "Before  the  employment  of  chloroform,  the  operation  was  neces- 

sarily delayed  until  the  child  became  old  enough  to  understand  the  operator's 
instructions. .  Thus  Roux  put  the  age  at  sixteen  years;  Augenback  and  Trelat 
operated  at  seven  years.  At  the  French  Surgical  Congress  in  1889,  Ermine 
reported  his  results  of  early  operations.  He  operated  upon  ten  children 
under  two  years  of  age  with  sLx  good  results,  two  deaths  and  two  failures. 

Twenty  children  between  the  ages  of  two  and  six  months  underwent  opera- 
tions with  seventeen  good  results,  two  deaths  and  one  failure;  lastly,  eleven 

operations  between  the  ages  of  seven  and  ten  years,  showing  ten  good  results 

with  one  failure."  These  results,  says  Kirmisson,  speak  against  operations 
in  early  childhood. 

He  further  says:  "J.  Wolff  of  Berlin  recommends  early  interference  and 
unhesitatingly  operates  on  children  of  from  one  to  two  years.  I  have  not 
had  an  opportunity  to  see  Wolff  operate.  I  must  confess,  however,  that, 
notwithstanding  his  excellent  operative  technic  and  the  employment  of  his 
tampon,  operating  at  this  early  age  strikes  me  as  difficult  and  dangerous. 
The  field  for  operating  is  too  small,  the  tissues  thin  and  the  sutures,  therefore, 

easily  cut  through."  This  statement  of  Professor  Kirmisson  is  an  argument 
in  favor  of  postponing  the  operation  on  the  lip  so  as  to  enable  us  to  get  the 
benefit  of  extra  room  which  the  labial  opening  affords  us.  Further  he  says: 

"There  exists  the  danger  of  severe  hemorrhage,  and,  lastly,  it  is  almost 
impossible  to  follow  the  operation  successfully  with  antiseptic  asepsis. 
Therefore,  I  strongly  recommend  operating  between  the  fifth  and  sixth 

years." 
Garretson  on  Early  Operation. — Professor  Garretson  speaks^  of  the  de- 

sirability of  operating  on  young  children.  The  reasons  which  he  gives  favor- 

ing an  early  operation  are  stated  in  these  words:  "When  a  child  is  thus,  un- 
fortunately, born  and  the  attention  of  the  surgeon  is  called  to  the  case,  it 

seems  to  me  but  a  single  question  presents  itself  for  his  consideration,  namely, 

how  the  deformity  may  be  corrected.     Suffered  to  exist,  every  day  will  in- 

^  Article  on  Congenital  Cleft  Palate  in  Karl  Deutschlander's  work  on  Congenital  De- 
formities. 

-  Text-book,  Edition  1860. 
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crease  the  difficulty  of  the  cure,^  that  is,  so  far  as  the  most  formidable  part 
of  the  operation  is  involved,  while  if  attempted  at  once,  the  prospect  of  com- 

plete success  is  very  great.  Young  bone,  or  bone  at  birth,  as  is  well  known, 
is  almost  if  not  quite  made  up  of  animal  material,  while  in  the  osseous  structure 
of  the  adult,  there  is  an  excess  in  the  limey,  or  unyielding  material,  of  from 
75  to,  perhaps,  quite  85  per  cent.  Let  me  refer  to  the  old  experiment  of  the 
maceration  of  bone  in  dilute  muriatic  acid  to  illustrate  more  familiarly  this 
yielding  constituent  of  bone.  We  know  that  if  we  subject  a  bone  to  the  action 

of  this  acid  for  one  or  two  weeks,  we  may  tie  a  rib  like  a  whip-cord.  I  have 
removed  a  rib  from  a  living  young  cat  and  played  with  it  in  this  same  whip- 

cord manner.  I  have  perceptibly  bent  the  femur  of  a  young  child,  but  no  one, 
I  imagine,  ever  performed  such  a  manipulation  on  the  femur  of  an  adult. 
You  may  take  an  inferior  maxillary  bone  even  in  the  child  of  fifteen  years, 
where  the  projection  of  the  chin  is  so  great  as  to  produce  deformity,  and  with 

a  properly  constructed  vertical-mental  elastic  sling,  you  may,  in  a  period 
varying  from  three  weeks  to  as  many  years,  so  change  the  angle  of  the 

bone  as  to  do  away  entirely  with  the  deformity.  You  may  take  the  pro- 
jecting myrtiform  border  and,  through  the  instrumentality  of  the  occipital- 

alveolar  plane,  you  may,  in  quite  a  short  period,  compel  it  to  a  natural 
articulation.  On  this  known  yielding  character  of  young  bone,  therefore, 
operations  for  the  correction  of  congenital  fissures  of  the  hard  palate  may 

be  founded." 
Again  later  in  his  work,  we  find  Garretson  making  the  following  statement: 

"These  suggestions  for  the  cure  of  cleft  in  the  hard  palate  were,  I  thought, 
original  with  myself,  though  it  is  of  slight  consequence  who  invents  an  opera- 

tion so  that  it  is  good,  but  in  the  periscopic  department  of  the  Dental  Cosmos 
I  find  the  following  extract,  made  by  Dr.  Ziegler,  from  the  Australian  Medical 

Record  and  Dublin  Medical  Press,  which  shows  that  the  operation  was  con- 
ceived by  another  before  it  presented  itself  to  my  mind.  The  extract  is  a 

short  one,  and  so  apropos  to  the  matter  that  I  shall  take  the  liberty  to  quote 
it  entire. 

"  ̂Pressure  in  the  Treatment  of  Cleft  Palate. — I  am  not  aware,'  says  the 
author,' that  the  subject  of  using  pressure  in  treating  fissure  of  the  palate  has 
been  before  suggested,  I  am  inclined  to  think  that  it  has  not,  for  when  the 
plan  first  presented  itself  to  my  mind  in  1851,  I  carefully  examined  French, 
German  and  American  works  to  see  whether  it  had.  I  was  first  led  to  try 
it  on  the  dead  body  of  a  child  which  had  died  three  weeks  after  birth.  The 
fissure  was  longitudinal  and  large  enough  to  admit  the  extremity  of  the  little 
finger.  Fissure  of  the  lip  also  existed.  By  means  of  a  pair  of  clamps,  the 
sides  of  the  fissure  were  brought  readily  into  contact,  without  any  fracture 
or  displacement  of  the  bones.  The  only  fault  was  that  the  gums  of  the  upper 
jaw  were  within  those  of  the  lower,  but  Nature  would  modify  this  as  the  living 

^  Italics  mine. 
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child  grew  up;  the  use  of  pressure  on  the  lower  jaw  would  remove  a  great  deal 

of  this  deformity.  Of  course,  the  amount  of  deformity  would  depend  on  the 

size  of  the  fissure  in  the  palate.  Several  times  I  repeated  the  experiment 

on  young  dogs,  removing  a  piece  of  palate  bone  by  means  of  Hey's  saw  and 
then  applying  the  pressure.     The  animals  did  well. 

The  operation  should  be  performed  as  early  as  possible  after  birth  when 

the  bones  are  in  their  softest  condition.  The  following  is  the  plan  which  I 

would  suggest:  The  edges  of  the  fissure  having  been  pared,  the  superior 

maxillary  bone  should  be  embraced  by  a  horseshoe-shaped  clamp  with  a  shelf 
on  its  lower  border  to  receive  the  gums  and  prevent  its  slipping.  It  should 

be  padded  with  india-rubber  or  some  other  material  to  prevent  the  germs  of 
the  teeth  from  being  injured.  The  clamp  should  work  on  a  joint  and  possess 

arms.  It  may  be  said  to  resemble  a  large  pair  of  pincers  with  horseshoe- 
shaped  blades.  A  screw  may  be  attached  at  the  extremities  of  the  handle 

for  the  purpose  of  bringing  the  blades  in  contact,  or  the  hands  maybe  used. 

The  former  would  be  preferable,  I  think,  as  the  force  could  be  applied  gradu- 
ally and  not  be  likely  to  be  carried  too  far.  It  may  also  be  employed  in 

grown-up  children  when  the  bones  are  so  widely  separated  as  to  render  it 
difficult  to  get  soft  parts  enough  to  close  the  opening,  but  in  a  gradual  manner 

and  at  intervals  more  or  less  prolonged,  according  to  the  amount  of  pain  it 

excites.  If  it  were  used  suddenly,  it  might  produce  inflammation  and, 

subsequently,  abscess,  which  would  prove  troublesome  to  treat.  From  the 

foregoing,  I  hope,  it  will  be  understood  that  the  younger  the  child  the  safer 

the  operation  is  likely  to  prove,  and  that  even  in  grown-up  children  it  may  be 

adopted  with  precautions  with  decided  benefit.^ 
The  pads  and  the  ledge  to  rest  the  teeth  upon  should  be  made  to  slide  in 

the  sides  of  the  clamp;  the  former,  that  the  pressure  may  be  directed  upon 

any  part  of  the  bone;  the  latter,  that  the  edges  of  the  teeth  may  rest  on  it 

without  the  pressure  being  directed  either  too  high  or  too  low,  but  at  the 

point  where  the  palate  bone  joins  the  superior  maxillary.'" 
Author's  Views  on  Early  Operation. — In  1885,  having  become  famihar 

with  the  methods  employed  generally  by  surgeons  throughout  the  world,  and 

having  studied  the  deformity  from  every  point  of  view,  I  concluded  that  the 

time  best  suited  to  close  a  cleft  palate  was  as  early  after  birth  as  it  was  possi- 
ble to  operate.  The  basis  of  my  belief  was  that  a  cleft  might  be  closed  by 

a  little  pressure  immediately  after  birth,  whereas,  six  months  later,  the  bones 

would  be  so  ossified  that  the  moving  of  them  together  would  be  attended 

with  difficulty  and,  besides,  the  results  of  the  work  would  not  be  as  satisfac- 

tory. A  cleft  palate  is  a  fissure,  a  separation  of  well-developed  parts,  not  the 
result  of  arrested  development  nor  failure  of  the  normal  quantity  of  tissue  to  enter 

into  its  structure.  It  is  practically  a  wound.  I  hold,  therefore,  that  it  should 

he  closed  in  early  infancy  when  it  can  he  accomplished  most  easily.  Our  text- 
books and  professors  of  surgery,  with  few  exceptions,  teach  that  congenital 

1  Italics  mine. 
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harelip  should  be  operated  upon  in  early  infancy  and  that  no  attempt  should 

be  made  to  close  a  cleft  palate  until  the  child  is  several  years  old.  The  prac- 
tice and  teachings  of  surgeons  of  highest  repute  have  led  medical  men,  quite 

generally,  to  advise  those  seeking  information  as  to  the  most  desirable  time 
to  operate  for  harelip  and  cleft  palate  to  have  the  lip  operation  performed  at 
once  and  to  postpone  the  palate  operation  until  the  child  is  from  three  to  ten 
years  old.  I  have  endeavored  not  only  to  overcome  the  objections  raised  to 
early  operations,  but  also  to  avoid  difficulties  with  which  the  older  surgeons 

contended.  After  many  years  of  study  and  clinical  experience,  I  am  satisfied 
that  the  most  desirable  time  for  operating  upon  cleft  palate  is  within  three 

months  after  birth.  At  that  time  we  are  able  to  secure  more  satisfactory  re- 
sults than  in  later  life  and  we  also  avoid  the  objections  usually  raised  by  sur- 
gical writers. 

In  the  light  of  surgical  advancement  and  the  development  of  modern 
methods  of  procedure,  no  cleft  palate  patient  should  be  permitted  to  attain  an  age 
when  speech  is  attempted  without  having  an  operation  performed  and  the  defect 
removed.  Students  must  no  longer  be  taught  methods  which  should  be 
obsolete  in  this  field  of  surgery;  they  must  not  permit  the  deformity  to 
remain  without  attention;  they  must  qualify  themselves  in  modern  methods 
in  this  special  surgical  work  as  they  do  in  other  departments  of  surgery. 
Having,  then,  in  mind  the  anatomical  defects  of  the  palate,  they  should  seek 
to  overcome  them,  bring  the  abnormal  anatomical  parts  into  normality  and  thus 
establish  more  per] ect  functional  results. 

I  am  but  too  well  aware  that  the  methods  that  I  have  devised  are  not 

generally  practised  and  that  they  have  been  criticised  by  those  who  do  not 
fully  comprehend  them.  It  is  gratifying,  however,  to  realize  that  many  of 
our  most  distinguished  surgeons,  who  formerly  questioned  my  procedure, 
are  now  most  enthusiastic  advocates  of  it  and  are  operating  with  satisfactory 

results.  The  question  of  early  operations  has  long  since  passed  the  experi- 
mental stage.  I  will  confess  that  my  first  cases  were  undertaken  with  a  great 

deal  of  hesitancy.  I  knew  that  I  was  transgressing  all  the  long  accepted 
rules  of  surgical  procedure,  but  it  seemed  to  me  so  reasonable  that  the  patient 
should  be  able  to  undergo  the  necessary  trial  that  I  ventured.  We  know  that 

the  struggle  of  birth  is  often  more  severe  than  this.  There  are  sometimes  dis- 
placements and  replacements  of  the  cranial  bones  during  this  critical  natural 

process  more  radical  than  that  of  bringing  into  apposition  the  separate  bones 
of  the  maxillae.  It  has  been  the  observation  of  every  obstetrician  that 
injuries  which  the  child  sustains  during  parturition  do  little  immediate  or 
ultimate  harm. 

A  surgeon  never  hesitates  as  to  his  duty  in  the  presence  of  a  wound;  his  first 

impulse  is  to  close  it.  Should  a  family  with  a  young  infant  meet  with  an  auto- 
mobile accident,  the  mother  and  the  child  being  thrown  out  of  the  car  with 

the  result  to  the  child  of  a  complete  cleft  of  the  lip  and  palate,  the  bones 
being  forced  apart,  would  the  surgeon  suggest  postponing  operative  procedure 
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for  a  few  weeks,  or  a  few  months,  or  a  few  years?  Certainly  not.  He  would 
immediately  employ  means  to  bring  the  separated  bones  and  lip  into  normal 
relations  that  union  might  take  place.  The  same  reason  exists  why  a  union 
of  a  congenital  cleft  of  the  palate  should  not  be  delayed.  So  a  cleft  palate, 
not  unlike  a  wound,  calls  for  measures  which  have  as  their  aim  the  closing  of 
this  wound,  this  fissure.  A  surgeon  does  not  postpone  the  closing  of  a  wound ; 
he  should  not  postpone  the  closing  of  a  cleft  palate. 

The  literature  on  the  subject  of  cleft  palate  clearly  shows  that  surgeons  do 
not  even  contemplate  or  propose  treating  the  cleft  of  the  bone.  Their  aim 
seems  to  be  to  cover  up  the  great  deformity  by  closing  the  lip  and  to  permit 

the  bones  to  remain  permanently  separated.     If  medical  men  everywhere  real- 

Fjg.  410.  Fig.  411. 

Fig.  410. — Closure  of  the  lip  has  brought  the  alveolar  processes  in  contact  by  traction 
of  the  m.  orbicularis  oris.  While  the  edges  are  in  contact  they  are  not  united.  They  can- 

not unite  because  of  the  intervening  layers  of  mucous  membrane.  The  long  portion  of  the 
bone  protrudes  far  beyond  the  short  one  as  it  usually  does  and  a  deformity  still  exists.  Had 
the  edges  of  the  cleft  been  freshened  and  approximated  in  early  infancy,  a  normal  arch 
would  have  been  produced. 

Fig.  411. — Cleft  palate  in  an  adult  who  had  lip  operated.  Anterior  part  of  the  cleft  was 
closed  by  traction  of  the  mm.  orbicularis  oris.  The  deformity  remains  in  the  posterior  part 
which  is  widely  separated.  By  approximation  of  the  bones,  the  cleft  could  have  been  closed, 
resulting  in  a  palate  of  normal  breadth. 

ized  that  palatal  surgery,  like  other  fields  of  surgery,  has  made  great 
progress  during  the  last  quarter  of  a  century,  and  if  all  physicians  would 
inform  their  patients  as  to  modern  methods  in  the  treatment  of  cleft  palate, 
every  community  would  not  include  adults  with  this  deformity  who  have  been 
permitted  to  become  permanent  sufferers  for  life  by  reason  of  their  failure  to 
receive,  in  early  infancy,  the  surgical  treatment  they  required. 

In  monographs  written  many  years  ago,  I  made  the  statement  that,  in 
some  instances,  palates  upon  which  operations  are  delayed  failed  to  develop 
for  want  of  use  of  their  various  parts.  /  have  no  doubt  that  an  adult,  growing 
up  with  a  cleft  palate,  has  not  the  full  complement  of  tissue  that  forms  a  perfect 
palate  since  this  tissue  has  failed  to  develop  in  proportion  to  other  parts.,  as  it  has 
not  been  subjected  to  the  uses  for  which  it  was  intended.     Hence,  the  importance 
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of  closing  the  cleft  and  putting  the  palate  in  use  in  early  infancy.  We 
observe  in  certain  cases  that,  following  closure  of  harelip,  the  alveolar  borders 

of  the  anterior  extremity  of  the  cleft,  by  reason  of  the  traction  of  Mm.  orbicu- 
laris oris,  gradually  approach  each  other.     In  some  instances  they  come  in 

Fig.  412.^ — A  and  B,  sectional  drawings  of  the  mouth  of  a  boy  thirteen  years  of  age, 
with  cleft  palate,  showing  the  overbite.  C,  D,  and  E,  different  views  of  the  same  mouth, 
showing  the  overbite  of  all  the  superior  teeth  when  the  models  are  articulated. 

contact  (Figs.  410  and  411).  Furthermore,  by  traction  of  the  Mm. 
buccinator,  the  posterior  alveolar  borders  are  drawn  inward  and  the  palatal 
plates  carried  upward,  thus  narrowing  the  arch  and  elevating  to  the  extreme 
the  divided  palatal  plates,  but  more  frequently  the  anterior  alveolar  borders 
of   the  maxillary  bones  are    approximated,   which   does    not   correct   the 
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palatal  defect  nor  reduce  the  breadth  of  the  fissure  at  its  distal  border  (Fig. 

412, A).  Such  a  condition  is  a  rare  exception  to  the  statement  made  that  the 

upper  jaw  is  just  as  much  broader  than  it  should  be  as  the  distance  between 
the  borders  of  the  fissure. 

In  December,  1913,  I  sent  the  following  personal  communication  to 

twenty-eight  physicians  and  physiologists  in  the  United  States: 

"My  dear  Doctor: 
In  operating  on  infants  for  the  treatment  of  congeni- 

tal cleft  palate,  my  observations  have  led  me  to  believe  that  the  shock  is  less 

severe  following  an  operation  under  three  months  of  age  than  it  would  be 

between  twelve  and  eighteen  months. 

In  an  article  which  I  have  written,  I  make  this  statement:  'My  experi- 
ence in  operations  performed  for  the  closure  of  cleft  palate  at  from  ten  days  to 

three  months  of  age  has  more  and  more  confirmed  my  opinion  and  justified 

the  practice,     I  believe  in  operating  at  as  early  an  age  as  practicable  after 

birth,  usually  within  the  first  three  months.     My  reasons  are  as  follows   

The  surgical  shock  is  less  because  the  nervous  system  of  a  young  child  is  not 

well  developed  and  it  is  not,  therefore,  capable  of  receiving  the  same  impres- 

sions that  it  would  later  in  life,  for  young  children  usually  react  better.  More- 
over, all  mental  apprehension  is  eliminated  and  we  all  know  that  alarm  and 

dread  are  among  the  most  powerful  factors  in  producing  shock. '  " 
The  replies  received  were  extremely  interesting  and,  on  the  whole,  support 

my  contention.  As  will  be  noted,  the  list  contains  the  names  of  those  who 

are  surgeons  with  wide  practical  experience  and  those  who  devote  their  time 

to  physiology.  From  the  physiologist's  stand-point,  Dr.  A.  J.  Carlson  of  the 
University  of  Chicago  states:  "I  agree  with  your  position  as  regards  early 
operation  for  cleft  palate.  The  new-born  and  the  very  young  mammal  is  ■ 
much  less  affected  by  direct  injury  to  the  central  nervous  system  than  is  the 

older  mammal;  that  is  to  say,  there  is  much  less  so-called  spinal  shock  in  the 

young.  There  are  also  good  reasons  for  the  view  that  the  new-born  is  much 
less  subject  to  the  surgical  shock  that  results  from  trauma  of  afferent  nerves, 

owing  to  lower  excitability  of  the  nervous  tissues.  I  should  think  that, 

other  things  being  equal,  the  earlier  the  cleft  is  united,  the  less  extensive  and 

conspicuous  the  scar." 

Dr.  Winfield  S.  Hall  writes :  "We  find  that  new-born  and  very  young  ani- 
mals bear  experimental  operations  with  less  shock  than  do  older  animals,  also 

with  a  smaller  percentage  of  mortality  and  noticeably  better  recovery.  This 

experience  is  confirmed  by  my  associate.  Dr.  R.  J.  Hoskins,  who  had  the 

same  experience  with  guinea-pigs  in  Harvard  University.  We,  therefore, 

concur  in  the  position  taken  in  your  article  from  which  you  quote. " 

Dr.  J.  A.  Eyster  says :     "I  would  say  that,  on  the  theory  of  shock  as  due  to 
long-continued  inflow  of  abnormal  sensory  impulses  into  the  central  nervous 
system,  your  position  in  reference  to  operations  on  infants  has  support  in 

experimental  observation." 
39 
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Another,  who  wishes  his  name  withheld  at  the  present  time,  pending  fur- 

ther work,  writes:  "It  seems  that  your  reasoning  is  good  and  that,  with 
proper  care  to  conserve  bodily  heat,  there  is  no  reason  why  you  should  not 

get  good  results.  There  is  another  matter  on  which  I  have  only  a  few  inci- 
dental observations  and  that  is,  the  rather  remarkable  viability  of  the  organs 

of  new-born  mammals.  I  have  seen  respiratory  movements  started  in  a 
kitten  after  procedures  which  certainly  long  before  would  have  definitely 

ended  the  life  of  a  full-grown  cat,  and  further,  I  have  seen  the  heart  beat  long 
after  the  death  of  the  organism.  The  same  observation  has  been  made  on 

the  heart  of  the  human  infant.  It  looks  as  if  the  new-born  were  provisioned 
for  survival  and  that  they  are,  in  fact,  much  more  resistant  than  older 

individuals." 
It  would  seem,  from  the  above  remarks  by  physiologists,  that  there  is 

some  ground,  from  a  theoretical  standpoint  at  least,  for  the  views  I  hold.  In 
all  the  replies  I  received,  no  radically  opposed  statement  has  been  put  forth. 
Some  have  disagreed  with  the  exact  wording  of  the  statement  I  made,  as,  for 
instance.  Dr.  S.  J.  Meltzer  of  the  Rockefeller  Institute  for  Medical  Research, 

who  writes:  "Theoretically,  I  would  say  that  your  view  on  the  subject  coin- 
cides to  a  degree  with  certain  views  I  entertain  personally  and  they  are  as 

follows:  I  have  stated  elsewhere^  that  the  fundamental  basis  of  shock  is  the 
development  of  inhibition.  Now  we  know  that  the  phenomena  of  inhibition 

develop  very  gradually  in  infants;  they  seem  to  be  present  in  the  first  few 

days  of  the  new-born.  The  opposite  of  inhibition  is  hyperkynesis.  We 
know  that  convulsions  and  epileptic  fits  occur  more  often  in  the  very  young. 

It  is,  therefore,  perhaps,  not  wholly  correct  to  state  that '  the  nervous  system 
of  a  young  child  is  not  well  developed,'  etc.,  as  you  say,  but  that  the  inhibitory 
mechanisms  are  not  well  developed.  Of  course,  those  who  believe  that  shock 
is  due  to  an  exhaustion  of  the  vasomotor  center  (Crile)  or  to  a  loss  of  carbon 

dioxide  (Henderson)  will  have  trouble  to  adapt  their  theories  to  your  observa- 

tions. But,  never  mind,  theories  are  like  soft  clay."  The  main  idea  as 
expressed  by  me  is  concurred  in  by  Dr.  Meltzer. 

The  following  are  some  quotations  from  those  who  have  had  practical 
experience  from  a  surgical  point  of  view. 

Dr.  G.  W.  Crile  writes:  "I  am  sure  you  are  right.  The  neuron  arcs  are 
not  completed  at  that  time  and,  in  a  way,  the  operation  is  comparable  to 

one  under  anoci-association." 

Dr.  T.  H.  Weisenburg  says:  " .  .  .  .  certainly  the  surgical  shock  is  less  in 
a  child  under  three  months  of  age  than  in  one  older.  Not  only  that,  but  it 
strikes  me  there  is  another  and  equally  important  reason :  the  longer  a  defect 
is  allowed  to  remain,  the  greater  it  will  become,  and  it  should  be  easier  to 

correct  a  developmental  fault  at  a  time  near  birth  than  a  year  or  two  later." 
Dr.  H.  N.  Moyer  also  concurs  with  the  last  statement. 

The  following  is  from  Dr.  Charles  L.  Dana:  "I  would  say  that  your 
^  Arch,  for  Internal  Medicine,  Vol.  i. 
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experience  is  in  conformity  with  what  we  know  of  the  physiology  of  the 
child.  The  central  nervous  system  is  not  completely  medullated  during  the 

period  which  you  mention." 
Dr.  Howard  A.  Kelly  writes:  "It  seems  to  me  that  the  best  judgment  of 

the  several  men  in  the  world,  including  your  own,  is  all  in  favor  of  the  early 
operation.  It  is  better  for  the  child  in  every  way  and  there  is  less  shock 

attending  the  operation." 
Dr.  James  W.  Putman  says:  "I  believe  you  are  right  in  your  contention 

that  it  is  wise  to  operate  at  as  early  an  age  as  possible  after  birth — within 
the  first  three  months — not  only  in  cases  of  cleft  palate,  but  in  other  con- 

ditions as  well." 

On  the  other  hand,  Dr.  B.  Sachs  writes:  "  So  far  as  my  surgical  experience 
goes,  the  younger  the  child  the  less  tolerance  it  shows  toward  any  surgical 
operation.  You  may  eliminate  the  mental  apprehension  part  altogether. 

It  is  merely  a  question  of  how  much  loss  of  blood  and  how  much  of  the  nar- 
cosis a  young  child  can  stand.  Those  are,  to  my  mind,  the  chief  elements 

in  the  question  as  applied  to  very  young  children."  This  physician  is  the 
only  one  who  does  not  agree  with  me. 

From  all  the  above,  I  believe  that  I  can  safely  state  that  there  is  no  valid 
reason  why  one  should  wait  any  longer  than  is  absolutely  necessary  to  operate 
on  children  for  cleft  palate. 

Surgical  Anatomy  of  the  Soft  Palate. — The  surgical  anatomy  of  the 
region  is  to  be  fully  understood.  So  much  of  success  depends  upon  a  thor- 

ough knowledge  of  the  muscular  relation  to  the  cleft  that  such  acquaintance 

gives  success  where  otherwise  failure  would  be  sure  to  result.^  This  anatomy 
we  may  look  at  before  taking  up  the  steps  of  the  operation. 

To  get  a  correct  idea  of  the  soft  palate  we  commence  to  study  it  by  first 
carefully  examining  the  parts  on  the  living  subject.  When  we  look  into  a 
mouth,  we  see  an  arch  stretching  from  every  portion  of  the  alveolar  ridge 
inward  and  backward  towards  the  pharynx,  terminating  in  a  tongue  or  uvula, 

pendant  in  a  vertical  direction  from  its  center.  One-half  of  this  arch  is  seen 
to  be  fixed,  the  other,  the  posterior  half,  in  almost  constant  motion.  If  now 
the  finger  be  called  into  the  service,  the  fixed  part  is  found  to  correspond  with 
the  boundaries  of  the  palatine  faces  of  the  maxillary  and  palate  bones,  that 
is,  for  a  certain  extent  the  parts  are  felt  to  be  solid  as  if  the  finger  passed  over 
an  arch  of  bone  which  might  be  covered  alone  by  mucous  membrane,  and  this 
is,  in  fact,  about  the  case.  The  finger  traverses  the  anterior  bony  border  of 
the  mouth  or  the  hard  palate.  As  now  the  finger  is  passed  backward,  it  falls 
over  a  hard  ridge  upon  the  parts  that  are  soft  and  yielding;  the  hard  ridge 
is  the  posterior  face  of  the  palate  bone  and  terminates  in  the  hard  palate. 
The  part  upon  which  the  finger  has  fallen  is  the  veil,  or  soft  palate,  the  part 
observed  to  be  movable.  This  is  the  region  in  which  occurs  the  rent  or  cleft, 
for  the  cure  of  which  is  demanded  the  operation  about  to  be  considered. 

^  Garretson. 
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The  mobility  of  this  part,  which  pertains  to  its  function,  depends,  as  will 
be  anticipated,  on  an  associated  muscular  structure.  To  study  this  structure 

properly,  which  it  is  all-important  to  understand  and  appreciate  practically, 
the  student  is  to  take  up  a  scalpel  and  pass  to  the  cadaver.  It  is,  perhaps, 
only  by  dissecting  that  a  really  satisfactory  idea  of  these  muscles  is  to  be 
secured,  that  is,  as  pertains  to  that  kind  of  knowledge  which  gives  confidence 
when  one  comes  to  perform  operations  upon  the  parts. 

The  external  coat,  or  covering,  which  is  seen  in  every  mouth,  living  or 
dead,  is  the  mucous  membrane,  simply  the  continuation  of  that  which  covers 
the  hard  palate,  but  while,  in  the  case  of  this  part,  the  underlying  structure 
of  this  hard  palate  is  found  osseous,  in  the  soft  palate  the  deep  tissue  is  made 
up  exclusively  of  muscular  substance,  at  least  as  far  as  surgical  anatomy  is 
concerned  or  as  it  serves  the  present  purpose  to  study  it. 

Commencing  with  the  mesial  line,  one  can  dissect  out  the  attachment  of 
.five  muscles,  each  of  which  is,  of  course,  duplicated  on  the  opposite  side  and 
each  of  which  has  such  relations  to  a  mesial  line  that,  in  case  of  cleft  or  split, 

it  serves  more  or  less  to  draw  the  parts  postero-laterally. 
These  muscles,  mentioned  in  the  order  of  their  significance  to  such 

lateral  displacement  and,  consequently,  in  their  relation  to  the  operation  of 

staphylorraphy,  are  the  tensor  palati,  palato-glossus,  levator  palati,  palato- 
pharyngeus  and  azygos  uvulae.  Of  all  these  structures  the  tensor  palati 

plays  the  most  important  part  and  it  is,  therefore,  entitled  to  the  first  con- 
sideration. This  muscle  arises  from  the  scaphoid  fossa,  at  the  root  of  the 

internal  pterygoid  plate,  from  the  anterior  surface  of  the  Eustachian  tube 
and  from  the  spinus  process  of  the  sphenoid  bone.  If  the  student  carry  his 

finger  in  his  own  mouth  back  to  the  wisdom-tooth  of  the  superior  jaw  and 
let  it  drop  over  and  back  of  this  organ,  it  will  fall  on  the  tuberosity  of  the 
maxillary  bone;  carry  it  about  half  an  inch  farther  back  and  it  will  come  to  a 
second  prominence;  this  is  the  hamular  process  of  the  pterygoid  plate  of  the 
sphenoid  bone.  The  tensor  palati  muscle  descends  from  the  origin  of  which 
we  have  just  informed  ourselves,  and,  meeting  this  hamular  process,  it  winds, 

as  a  tendon,  around  it  and  then  by  a  fan-like  expansion  spreads  itself  into 
the  substance  of  the  soft  palate  (Plate  III).  Its  action  is  evident:  it  expands 
the  palate  laterally  {and  dilates  the  pharyngeal  orifice  of  the  Eustachian  tube)} 

Removal  of  Strain.- — To  perform  successfully  the  operation  for  cleft  palate, 
it  is,  perhaps,  desirable  in  every  case  that  the  strain  upon  this  muscle  be 

taken  off.  A  moment's  reflection  will  show  that  the  action  of  the  muscle  in 
case  of  a  cleft  would,  when  the  parts  are  brought  together,  be  much  increased 
over  its  natural  capabilities,  not  only  because  it  would  be  put  considerably 
on  the  stretch,  but  also  because  such  stretch  would,  more  than  likely,  excite 
to  spasmodic  contraction.  {The  practice  of  surgeons,  as  has  been  previously 
stated,  has  been  to  divide  the  fibers  of  the  muscles  with  a  view  to  relieving  the 

^  Author's  own  words. 
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tension  or  taking  of  the  strain}  The  author^ s  introduction  of  lead  plates,  fixed 
with  wire  sutures,  not  only  overcomes  the  strain,  hut  greatly  diminishes  the  motion 
of  the  palate  and  acts  like  a  splint  holding  tJie  tissues  in  quiet  contact  until  union 
of  the  approximated  edges  takes  place.  It  is,  therefore,  unnecessary  to  diuide 
the  muscle}) 

Tensor  Palati  Muscle. — It  is  to  be  remarked  that  the  muscle  is  to  be 
found  winding,  as  a  tendon,  around  the  hamular  process.  It  winds  from  the 
back  outwardly,  inwardly  and  forward. 

Palato-glossus  Muscle. — The  next  most  important  muscle  is  the  palato- 
glossus. This  is  simply  the  anterior  half-arch,  the  constrictor  isthmii  f  aucium. 

It  arises,  as  will  be  seen,  from  the  soft  palate  on  either  side  of  the  uvula,  pass- 
ing outward,  is  inserted  into  the  sides  of  the  tongue,  blending  with  the  stylo- 

glossus muscle. 

Palato-phar3aigeus  Muscle. — The  palato-pharyngeus  arises  from  the  soft 
palate  by  an  expanded  fasciculus  and,  passing  outward,  goes  to  be  inserted 

into  the  posterior  border  of  the  thyroid  cartilage.  The  two  muscles  con- 
stitute the  posterior  half  arches. 

Levator  Palati  Muscle. — The  levator  palati  muscle  arises  from  the  petrous 
portion  of  the  temporal  bone,  passes  into  the  interior  of  the  pharynx  and  then 
descends  obliquely  downward  and  inward,  spreading  its  fibers  out  over  the 
posterior  surfaces  of  the  soft  palate  as  far  as  the  raphe. 

Azygos  Uvulae  Muscle. — The  action  of  the  fifth  and  last  muscle,  the  azygos 
uvulas,  is,  perhaps,  not  necessary  to  consider,  its  influence  for  separation  of 
the  wound  being  very  trifling. 

The  other  anatomical  elements  of  the  soft  palate  are  glandular  structures, 
vessels,  nerves,  etc.,  all  associated,  more  or  less  intimately,  by  connective 
tissue,  but  these  need  not  be  particularly  referred  to  as  one  could  not  well 
resect  out  the  muscles  without  necessarily  familiarizing  himself  with  them. 

Thus,  then,  we  understand  the  surgical  anatomy  proper  of  the  parts,  the  anat- 

omy as  it  has  relation  to  the  cleft  palate." 

CLEFT  PALATE  OPERATIONS 

The  Operative  Aim. — The  object  to  be  attained  in  the  treatment  of  con- 
genital cleft  palate  is  to  establish  normality.  The  success  of  the  surgeon  will 

be  measured  by  this  standard.  The  development  of  the  nose,  pharynx  and 

mouth,  in  fact,  the  entire  development  and  well-being  of  the  patient  is  de- 

pendent upon  the  surgeon's  ability  to  move  into  contact  and  unite  these 
separated  parts.  It  is  to  the  credit  of  the  dental  profession  that  the  first 
operation  for  the  closure  of  cleft  palate  was  proposed  in  1764  by  a  dentist. 
Inseparably  associated  with  staphylorrhaphy  is  the  name  of  the  dentist 
La  Monier,  a  Frenchman,  who  first  believed  that  this  most  conspicuous  and 

1  Lead  plates  were  first  designed  and  used  bj^  the  author  in  1883. 
2  Author's  own  words. 
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distressing  deformity  was  amenable  to  successful  surgical  treatment.  Fifty- 
five  years  after  La  Monier  proposed  to  close  the  palate  by  surgical  methods, 

Roux,  of  Paris,  in  1819,  was  the  first  to  lay  down  and  publish  rules  to  be  ob- 
served in  the  performance  of  these  operations.  In  1820  Warren,  of  Boston, 

without  a  knowledge  of  Roux's  work,  brought  before  the  profession  a  similar, 
but  somewhat  modified  operation,  which  was  favorably  received  and  adopted 

by  many  leading  surgeons  throughout  the  world.  During  a  period  of  twenty- 
five  years  this  operation  was  performed  by  such  distinguished  surgeons  as 
Graefe,  Sebileau,  Dieffenbach,  Liston,  Pollock  and  Sir  William  Fergusson 
of  Europe,  the  younger  Warren,  Wells,  Maccauer,  Stevens,  Gibson,  Hossack, 
Mutter,  Pancoast  and  Agnew  of  America. 

Fig.  413. — Form  i.     Cleft  of  the  uvula  (partial). 

Many  names  are  given  to  the  operation  upon  the  palate. 
Staphylorrhaphy,  cionorrhaphy,  palatorraphy  are  the  names  given  to  the 

operation  in  which  the  edges  of  the  cleft  palate  are  sutured. 
Staphyloplasty  is  the  name  given  to  that  operation  in  which  a  defective 

uvula  is  restored  or  in  which  the  gap  in  a  cleft  palate  is  filled  by  a  flap  taken 
from  the  wall  of  the  pharynx. 

Uranoplasty  is  the  name  given  to  any  plastic  operation  for  the  cure  of  a 
cleft  palate  involving  the  bones. 

La  Monier,  a  dentist  of  Paris,  was  the  first  to  perform  staphylorrhaphy. 
This  was  a  great  many  years  ago.  He  had  as  his  object  the  bringing  together 
of  the  separated  portions  of  the  cleft  of  the  soft  palate  and  retaining  them  in 



CLEFT    PALATE 

615 

place  until  they  were  united  by  Nature.     He  divided  the  operation  into  four 
stages: 

1.  Paring  the  edges  of  the  cleft. 
2.  Introduction  of  sutures. 

3.  Bringing  the  freshened  edges  together  and  fixing  them. 
4.  Relieving  the  tension  on  the  sutures. 

Forms  of  Cleft  Palate. — -To  describe  Congenital  Cleft  Palate  operations 
clearly  and  accurately  in  all  the  forms  we  present  the  subject  under  fifteen 
heads : 

Form  I.  Cleft  of  the  Uvula  (Partial)    (Fig.  413). 
Form  2.  Cleft  of  the  Uvula,  extending  forward  to  the  fibers  of  the  levator 

palati  and  the  reflected  portions  of  the  tensor  palati  muscles  (Fig.  414). 

Fig.  414. — Form  2.     Cleft  of  the  uvula,  extending  forward  into  the  fibers  of  the 
levator   palati  and  the  reflected  portions  of  the  tensor  palati  muscles. 

Form  3.  Cleft  extending  through  the  uvula  and  forward  to  the  posterior 
border  of  the  horizontal  plates  of  the  palate  bones  (Fig.  415). 

Form  4.  Cleft  extending  through  the  entire  soft  palate,  including  partial  or 
complete  cleft  of  the  horizontal  plates  of  the  palate  bones  (Fig.  416). 

Form  5.  Cleft  of  the  entire  soft  palate,  extending  through  the  horizontal 

plates  of  the  palate  bones  and  into  the  palatal  processes  of  the  max- 
illary bones  (Fig.  417). 

Form  6.  Cleft  of  the  entire  soft  palate,  including  the  hard  palate  as  far 
forward  as  the  line  of  union  between  the  palatal  plates  of  the 
maxillary  bones  and  the  premaxillary  bones  (Fig.  418). 
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Fig.  415. — Form  3.     Cleft  extending  through  the  entire  soft  palate,  including  partial  or 
complete  cleft  of  the  horizontal  plates  of  the  palate  bones. 

Fig.  416. — Form  4.     Cleft  extending  through  the  uvula  and  extending  forward  to  the 
posterior  border  of  the  horizontal  plates  of  the  palate  bones. 
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Fig.  417. — Form  5.     Cleft  of  the  entire  soft  palate,  extending  through  the  horizont 
plates  of  the  palate  bones  and  into  the  palatal  processes  of  the  maxillary  bones. 

Fig.  418. — Form  6.  Cleft  of  the  entire  soft  palate,  including  the  hard  palate  as  far 
forward  as  the  line  of  union  between  the  palatal  plates  of  the  maxillary  bones  and  the 
premaxillary  bones. 
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Fig.  419. — Form  7.  Complete  single  cleft  of  the  entire  soft  and  hard  palates.  The 
maxillary  bone  is  separated  from  the  premaxillary  bone.  Almost  invariably  this  deformity 
is  complicated  with  harelip.  The  harelip  may  be  partial  or  complete.  The  vomer,  as  a 
rule,  is  attached  to  the  opposite  side. 

Fig.  420. — Form  8.  Tripartite  cleft,  extending  through  the  soft  and  hard  palates, 
separating  the  premaxillary  bones  from  the  maxillary  bones  often  complicated  with  double 
harelip. 
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Fig.  421. — Form  9.  Cleft  of  the  entire  soft  palate  which  extends  irregularly  half  way 
through  the  hard  palate.  The  anterior  portion  of  the  hard  palate  is  united  as  far  forward 
as  the  premaxillary  bones.  The  premaxillary  bones  are  entirely  separated  from  the  max- 

illary bones.     This  rare  condition  is  usually  complicated  with  double  harelip. 

Fig.  422. — Form  10.  Cleft  only  between  the  maxillary  and  premaxillary  bones.  The 
cleft  may  be  accompanied  by  harelip,  single  or  double,  and  protruding  premaxillary  bones, 
which  is  diverted  to  the  opposite  side.     It  may  be  without  lip  complications. 
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Form  7.  Complete  single  cleft  of  the  entire  soft  and  hard  palates.  The 

maxillary  bone  is  separated  from  the  premaxillary  bone.  Almost 

invariably  this  deformity  is  complicated  with  harelip.  The 

harelip  may  be  partial  or  complete.  The  vomer,  as  a  rule, 

is  attached  to  the  opposite  side  (Fig.  419). 

Form  8.  Tripartite  cleft,  extending  through  the  soft  and  hard  palates, 

separating  the  premaxillary  bones  from  the  maxillary  bones,  often 

complicated  with  double  harelip  (Fig.  420). 

Form  9.  Cleft  of  the  entire  soft  palate  which  extends  irregularly  half  way 

through  the  hard  palate.  The  anterior  portion  of  the  hard  palate  is 

united  as  far  forward  as  the  premaxillary  bones.     The  premaxillary 

Fig.  423. — Form  11.     Cleft  completely  separating  both  premaxillary  bones  from 
the  maxUlary  bones. 

hones  are  entirely  separated  from  the  maxillary  bones.     This  rare 

condition  is  usually  complicated  with  double  harelip  (Fig.  421). 

Form  10.  Cleft  only  between  the  maxillary  and  premaxillary  bones  (Fig.  422). 

The  cleft  may  be  accompanied  by  harelip,  single  or  double,  and 

protruding  premaxillary  bone,  which  is  diverted  to  the  opposite 

side.     It  may  be  without  lip  complications. 

Form  II.  Cleft  completely  separating  both   premaxillary  bones  from   the 

maxillary  bones  (Fig.  423). 

Form  12.  Cleft  only  of  the  anterior  one-third  or  one-half  of  the  hard  palate  with 
protruding  premaxillary  hones.     The  latter  are  entirely  separated 
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Fig.  424. — Form  12^  Cleft  of  the  anterior  one-third  or  one-half  of  the  hard  palate 
with  protruding  premaxillary  bones.  The  latter  are  entirely  separated  from  the  maxillary 
bones.      This  condition  is  usualh'  complicated  with  double  harelip,  partial  or  complete. 

Fig.  425. — Form  13.  Cleft  of  the  entire  soft  and  hard  palates  extending  through  the 
left  alveolar  ridge.  The  premaxillary  bone  is  partially  separated  from  the  maxillary  bone 
on  the  right  side.  This  condition  could  be  reversed,  but  the  author  has  never  seen 
such  a  case. 
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Fig.  426. — Form  14.  Cleft  of  the  soft  palate,  partial  or  complete,  while  the  hard 
palate  is  normal  save  for  a  cleft  in  the  alveolar  border.  The  cleft  may  pass  through  the 
alveolar  ridge. 

Fig.  427. — Form  15.  Cleft  only  of  the  alveolar  process  anterior  to  the  maxillary 
bones,  due  to  the  non-development  or  absence  of  the  premaxillary  bones.  Such  cases  are 
usually  accompanied  by  harelip.  Occasionally  only  a  slight  notch  is  found  in  the  alveolar 

border.  In  one  case  in  the  author's  practice,  it  was  accompanied  by  single  harelip  in  the median  line. 
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from  the  maxillary  bones.  This  condition  is  usually  complicated 

with  double  harelip,  partial  or  complete  (Fig.  424). 

Form  13.  Cleft  of  the  entire  soft  and  hard  palates  extending  through  the  left 

alveolar  ridge.  The  premaxillary  bone  is  partially  separated  from 

the  maxillary  bone  on  the  right  side  (Fig.  425).  This  condition  could 

he  reversed,  but  the  author  has  never  seen  such  a  case. 

Form  14.  Cleft  of  the  soft  palate,  partial  or  complete,  while  the  hard  palate  is 

normal  save  for  a  cleft  in  the  alveolar  border.  The  cleft  may  pass 

through  the  alveolar  ridge  (Fig.  426). 

Form  15.  Cleft  only  of  the  alveolar  process  anterior  to  the  maxillary  bones, 

due  to  the  non-development  or  absence  of  the  premaxillary  bones 

(Fig.  427).  Such  cases  are  usually  accompanied  by  harelip.  Oc- 
casionally only  a  slight  notch  is  found  in  the  alveolar  border.  In 

one  case  in  the  author's  practice,  it  was  accompanied  by  single 
harelip  in  the  median  line  (Figs.  235  and  236). 

TREATMENT  OF  PALATAL  DEFECTS  IN  PATIENTS  BEYOND  THE  AGE 
WHEN  TRANSFIXION  OF  THE  BONES  IS  EXPEDIENT 

In  the  previous  pages,  I  have  pointed  out  the  fifteen  forms  of  congenital 

cleft  palate,  and  I  will  treat  them  in  the  order  named. 

Form  I. — Cleft  of  the  Uvula,  Fig.  413.  This  is  the  simplest  form  of  cleft 
palate  and,  consequently,  the  most  easily  corrected.  Many  patients  go 

through  Hfe  with  this  defect  without  receiving  surgical  treatment  with  no 

embarrassment  and  without  attracting  attention  since  their  phonation  is 

usually  perfect.  In  some  cases,  however,  defective  speech  is  observed.  If 

only  the  uvula  is  involved,  it  may  be  quite  as  well  to  let  it  remain  so,  for  the 

reasons  stated.  A  demand  is  made  sometimes  for  an  operation.  This  should 

be  done,  preferably,  at  the  age  of  fourteen  to  eighteen  months.  It  may  be 

done  at  any  age,  but  the  suggested  time  is  best. 

Surgical  Technic. — With  the  patient's  head  covered  and  protected  by  a 
sterile  cap  or  towel,  the  face  and  neck  thoroughly  sponged  with  an  antiseptic 

solution,  the  tongue  is  drawn  forward  by  the  use  of  the  forceps  (Fig.  508), 

and  the  oral  speculum  (Fig.  500)  adjusted.  After  sponging  the  throat  and 

removing  mucus  from  the  nose  as  well  as  the  pharynx,  the  operator  seizes 

the  tip  of  the  left  half  of  the  uvula,  pulls  it  forward  and  splits  its  edge. 

The  right  side  is  treated  in  the  same  manner.  Splitting  this  muscular 

tissue  serves  a  better  purpose  than  paring  the  edges,  since  freshened  surfaces 

are  secured  sufficiently  broad  to  unite  without  loss  of  tissue.  Horsehair 

sutures  in  small  curved  Hagedorn  needles  (Fig.  526)  are  then  carried  by  means 

of  a  Brophy-Truax  needle  forceps  (Fig.  524)  through  the  tip  of  the  uvula  and 
the  ends  held  by  forceps  outside  the  mouth.  To  save  time,  two  needle 

forceps  should  be  used,  the  assistant  adjusting  the  needle  in  one  while  the 

surgeon  uses  the  other.     Suturing  is  continued  until  the  necessary  number 
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of  interrupted  sutures,  usually  about  four,  are  inserted,  after  which  they  are 
tied  (Fig.  428)  and  the  operation  is  complete. 

Form  2. — Cleft  of  the  uvula,  extending  forward  into  the  fibers  of  the 
levator  palati  and  the  reflected  portion  of  the  tensor  palati  muscles  (Fig.  414). 

In  the  treatment  of  this  form  of  cleft,  as  well  as  the  others  hereinafter  de- 
scribed, the  technic  outlined  in  Form  i,  so  far  as  it  goes,  should  be  employed; 

and  in  those  which  follow  supplemental  measures  will  be  used  to  meet  the 
requirements  in  each  case.  In  this  form  of  cleft,  the  uvula  is  not  only  divided, 
but  the  fissure  extends  farther  into  the  substance  of  the  soft  palate.  The 
edges  of  the  tissues  should  be  split  from  the  tip  of  the  uvula  to  the  anterior 
extremity  of  the  cleft,  care  being  taken  that  the  splitting  is  done  in  such  a  way 
that  the  freshened  surface  will  approach  the  opposite  side  after  it  has  been 
treated  in  the  same  manner.  The  incision  should  be  carried  through  the 

mucous  membrane  and  into  the  muscular  tissue.     By  retraction  of  the  mu- 

FiG.  428. — Manner  of  adjusting  sutures  in  Form  i. 

cosa,  a  freshened  surface,  sufficiently  wide  to  secure  union  of  the  parts  after 
they  are  approximated,  is  obtained.  Should  folds  of  the  mucous  membrane 
along  the  freshened  surfaces  seem  likely  to  prevent  contact,  they  should  be 
removed.  After  the  edges  of  the  cleft  are  well  freshened,  a  properly  formed 

needle  (Deschamp's,  Fig.  512),  curved  after  the  fashion  of  a. gynecologist's 
needle,  is  employed  and  silk  pilot  sutures  introduced  through  the  tissues 
about  midway  between  the  border  of  the  fissure  and  the  alveolar  process. 
With  the  long  clamp  forceps  (Fig.  510),  the  stitch  is  picked  up  and  the 
needle  is  withdrawn,  or  a  tenaculum  (Fig.  516)  may  be  employed  for  this 
purpose.  The  silk  sutures  are  substituted  by  No.  22  silver  wire,  then  the 

lead  plates.  No.  22  American  gauge  of  suitable  length  and  width,  are  per- 
forated with  holes  corresponding  to  the  number  of  sutures  to  be  placed  and 

shaped  so  as  to  extend  from  near  the  distal  border  of  the  soft  palate  forward 

three-fourths  of  the  length  of  the  fissure.  The  lead  should  be  bent  to 
conform  to  the  shape  of  the  palate.     The  wire  sutures  are  then  passed  through 
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the  holes  in  the  lead  plate,  adjusted  to  the  palate  and  twisted  together. 
Two  sutures  are  required  in  this  form  of  cleft.  Before  the  lead  plates  are 
fixed  in  place,  as  a  matter  of  convenience,  coaptation  sutures  of  horsehair 
should  be  introduced,  but  not  tied  until  the  edges  are  approximated  by 
the  tension  of  the  wire  sutures  and  lead  plates.  In  favorable  cases  this 
form  of  cleft  may  be  treated  as  described  in  Form  i. 

Form  3. — Cleft  extending  through  uvula  and  forward  to  the  posterior  border 
of  the  horizontal  plates  of  the  palate  bones  (Fig.  415).  Before  I  employed  silver 
sutures  and  lead  plates,  I  experienced  the  same  disappointments  common  to 
others  inasmuch  as  the  sutures  frequently  cut  out  and  the  operation  was  a 
failure.     I  regard  the  use  of  the  lead  plates  and  silver  tension  sutures  essential 

Fig.  429.  Fig.  430. 

Fig.  429. — Method  of  elevating  the  muco-periosteum  from  the  hard  palate  and  separat- 
ing it  from  the  posterior  border  of  the  horizontal  plate  of  the  palate  bones.  This  illustrates 

a  Form  4  cleft  as  well  as  the  final  operation  in  a  Form  7  cleft. 

Fig.  430. — Operation  completed.  This  is  the  last  operation  to  be  performed  in  a 
Form  7  cleft  palate. 

to  success  in  the  treatment  of  this  form  of  cleft.  The  late  Professor  Garretson 

of  Philadelphia  expressed  the  views  of  most  authors  on  this  subject  when  he 

said:  "In  looking  over  the  history  of  staphylorrhaphy,  the  reader  will  be 
struck  with  the  likeness  in  complaints,  the  three  principal  of  which  seem  to 
be  the  difficulties  in  tying  the  sutures,  their  tendency  to  cut  out  after  they 
are  once  nicely  tied  and  the  concealment  of  the  parts  during  the  operation, 

both  because  of  deficiency  of  light  and  the  accumulation  of  viscid  muco- 

saliva,  which,  in  mouths  thus  affected,  is  secreted  in  great  abundance." 
Further  he  states:  "As  generally  practised,  it  is  rather  diificult  of  perform- 

ance and  so  frequently  unsuccessful  that  surgeons  seem  disposed  to  avoid 

the  responsibility  of  it."  In  addition  to  the  complaints  above  enumerated, 
hemorrhage  has  been  regarded  as  a  serious  complication  during  the  operation. 

40 
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The  preparation  of  the  edges  of  the  cleft,  the  use  of  the  lead  plates  and 
wire  sutures  are  the  same  as  described  in  Form  4.  If  the  soft  parts  in  the 

anterior  extremity  of  the  fissure  meet,  the  suturing  of  them  may  be  accom- 
plished easily.  If  we  find  them  separated  to  such  an  extent  that  we  cannot 

approximate  the  edges  without  first  lifting  the  periosteum  from  the  palatal 

surfaces  of  the  bones  forward  (from  one-fourth  to  one-half  inch),  we  make 
use  of  the  periosteal  elevators  and  lift  the  tissues. 

LEVATOR  PALATl    4^ 

IE 

ENSOR   PALATl     .wW: 

^ALATO-PHARYNGEU5-/^-- 

feALATO-Gt&SSUS 

._A--   VOMER 

HAMULAR  PROCESS 

DORSUM   OF   TONGUE ^JfC. 

Fig.  431. — Posterior  view  of  soft  palate  showing  correct  method  of  placing  wire 
sutures.  The  lead  plates  on  the  anterior  surface  are  represented  by  dotted  Hnes.  Sutures 
should  not  be  placed  through  tissues  removed  from  bone. 

Form  4. — Cleft  extending  through  the  entire  soft  palate,  including  partial 
or  complete  cleft  of  the  horizontal  plates  of  the  palate  bones  (Fig.  416).  We  meet 
in  this  form  of  cleft  a  condition  calling  for  steps  not  usually  necessary  in  the 

preceding  forms.  Here  we  use  instruments  to  denude  the  bone  of  the  muco- 
periosteum  along  the  borders  of  the  cleft  and  a  little  way  forward  of  the 

anterior  extremity  of  the  fissure.  The  first  step  is  to  use  the  curved  perios- 
teotomes  (Fig.  507).  I  designed  these  instruments  of  different  sizes  and 
angles  to  meet  the  requirements  of  individual  cases.     The  instrument  should 
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be  carried  back  into  the  cleft  and  above  the  soft  palate,  brought  in  contact 
with  the  distal  border  of  the  horizontal  plates  of  the  palate  bones  and  the 

muco-periosteum  divided  (Figs.  429  and  430).  The  instrument  is  then  carried 
forward  along  the  entire  length  of  the  border  of  the  cleft  and  the  periosteum 
removed  on  both  sides  of  the  fissure.  By  lowering  these  tissues  from  the 

hard  palate,  the  U-shaped  anterior  extremity  of  the  cleft  (Fig.  434)  will  be 
converted  into  the  form  of  the  letter  V  (Fig.  435).  We  are  now  able  to 
bring  the  edges  of  the  cleft  into  contact  throughout  its  entire  length.  It 
will  be  observed  that  by  removing  the  periosteum  from  the  borders  of  the 
fissure  and  dividing  it  above  the  velum  and  at  the  posterior  border  of  the 
horizontal  plates  of  the  palate  bones,  the  operator  is  not  only  able  to 
bring  the  edges  of  the  cleft  easily  into  contact,  but  he  lowers  the  vault  of  the 

Fig.  432. — Ferguson's  method  of  treat- 
ing thin  palate. 

Fig.  433. — Fixing  the  third  wire  (one  without 
a  mate)  with  lead  shot  with  a  hole  through  it. 

palate  and,  at  the  same  time,  lengthens  it  so  that  it  more  nearly  or  quite 
approaches  the  posterior  pharyngeal  wall. 

It  has  been  observed  by  all  operators  that  the  muco-periosteum  covering 
the  hard  palate  is,  in  some  cases,  exceedingly  thin  at  the  posterior  border  of 
the  horizontal  plate  of  the  palate  bone.  In  other  words,  there  is  very  little 
connective  tissue  intervening  the  periosteum  and  the  mucous  membrane. 
It  is  important,  therefore,  to  avoid  passing  the  needle  through  this  thin 

portion.  It  should  be  passed  posterior  to  it  (Fig.  431).  This  pre- 
caution must  be  observed  since  the  tension  of  the  sutures  on  this  thin 

tissue  may  lacerate  it  and  leave  an  opening  which  will  require  subsequent 
operation  to  close.  To  thicken  these  tissues  the  late  Alexander  Hugh 
Ferguson  practised  a  line  of  treatment  preliminary  to  operation,  which  is  as 
follows : 

He  made  use  of  a  sharp  pointed  steel  instrument  and  perforated  the  soft 
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parts  covering  the  hard  palate  under  local  anesthesia.     The  ,connective 
tissues  then  became  much  thicker  (Fig.  432).     It  is  very  apparent  that  thicker 

Fig.  434.  '  Ftg.  435. 
Figs.  434  and  435. — The  U-shaped  cleft  converted  into  a  V  by  the  use  of  the 

periosteal  elevator. 

Fig.  436. — Dividing  the  nasal  muco-periosteum  from  the  posterior  border  of  the 
horizontal  plates. 

surfaces  will  unite  more  readily  and  make  a  stronger,  and  more  substantial 
palate.     My  experience  convinces  me  that  Dr.  Ferguson  was  correct. 
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The  number  of  wire  sutures  used  to  fix  the  lead  plates  in  this  form  of 
cleft  varies  from  two  to  four;  occasionally,  a  greater  number  will  be  required. 
Should  three  sutures  be  used,  the  mates  are  to  be  twisted  together,  while  the 
one  without  a  mate  should  be  fixed  by  means  of  perforated  shot  (Fig.  433). 

Form  5. — Cleft  of  the  entire  soft  palate,  extending  through  the  horizontal 
plates  of  the  palate  hones  and  into  the  palatal  processes  of  the  maxillary  hones 
(Fig.  417). 

The  treatment  of  this  form  does  not  differ  materially  from  Form  4.     It 

Fig.  437.— Palatal  surface  of  adult's  mouth  showing  congenital  cleft  of  hard 
and  soft  palates. 

consists  in  elevating  the  muco-periosteum  in  the  same  manner,  but  the  bone 
is  denuded  further  forward  than  is  called  for  in  Form  4.  Two  wire  sutures 

are  almost  invariably  employed.  As  in  the  other  forms,  the  borders  of  the 
cleft  must  be  freshened  throughout  the  entire  length. 

Form  6. — Cleft  of  the  entire  soft  palate  including  the  hard  palate  as  far  for- 
ward as  the  original  line  of  union  between  the  palatal  plates  of  the  maxillary  bones 

and  the  premaxillary  hones  (Fig.  418). 
In  this  form  it  is  necessary  to  use  the  curved  periosteotome  and  to  denude 

the  hard  palate  of  the  periosteum  from  the  borders  of  the  cleft  to  the  alveolar 
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processes.  This  converts  the  U-shaped  fissure  to  a  V  (Figs.  434  to  436) 
and  allows  the  edges  to  come  together,  after  which  plates  of  lead  and  silver 
sutures  are  used  as  in  other  forms  (Fig.  433). 

Form  7. — -Complete  single  cleft  of  the  soft  and  hard  palates.  The  maxillary 
bone  is  separated  from  the  premaxillary  hone  (Fig.  419). 

The  operation  called  for  in  Form  7  depends  upon  the  age  of  the  patient. 
If  he  is  under  five  months,  the  bones  may  be  easily  approximated.  If  the 
patient  is  over  six  months  of  age,  the  process  of  ossification  is  so  far  advanced 

Fig.  438. — Denuding  the  bone  of  muco-periosteum.     The  membranes  are  lifted  as  shown 
by  the  dotted  line. 

and  the  bones  are  so  dense  that  bending  and  moving  them  into  contact  is 

not  expedient.  They  may  be  approximated  in  the  anterior  part  of  the  fissure, 
however.  I  would  not  attempt  to  move  the  bones  of  the  palate  together 

except  in  the  most  favorable  cases  after  six  months  of  age  nor  would  I  per- 
form an  operation  on  the  soft  palate  (with  rare  exceptions)  until  the  patient 

is  from  twelve  to  fourteen  months  old.  The  reason  for  delaying  is  that  the 

muco-periosteum  removed  from  the  bone  is  frail  and  likely  to  break  down. 
If  the  child  is  operated  before  he  speaks,  articulation  will  be  correct. 

This  form  may  be  accompanied  by  harelip.     If  the  cleft  extends  between 
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Fig.  439. — Velum  separated  from  the  bones  and  palate  lengthened  to  secure  normal  func- 
tion. After  the  membranes  are  loosened  from  the  bones,  the  traction  of  the  palato-pharyn- 

geal  and  palato-glossal  muscles  pull  the  palate  downward  and  backward  toward  the  pos- 
terior wall  of  the  pharynx.  This  makes  perfect  palatal  function  possible.  It  is  well 

known  that  it  is  necessary  for  the  palate  to  close  the  posterior  pharyngeal  opening  to 
make  certain  sounds  in  articulation  perfect.  The  partially  straightened  soft  parts  {B 
and  C),  when  released  from  the  bone  {A  and  F),  must  necessarily  reach  further  backward 
than  they  did  when  following  the  curved  bony  arch. 

Fig.  440. — Method  of  introducing  silk  pilot  sutures  in  soft  palate  operations.     This  pre- 
cedes the  introduction  of  the  silver  wires. 
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the  left  maxillary  bone  and  the  left  premaxillary  bone  (Fig.  437),  as  it  most 

frequently  does,  the  vomer,  as  a  rule,  is  attached  to  the  hard  palate  of 

the  right  side.  The  treatment  described  for  Form  4  should  be  employed, 

varying  the  procedure  so  as  to  meet  the  requirements  of  the  more  extensive 

deformity.  This  consists  in  denuding  the  bone  of  the  muco-periosteum  to 
the  anterior  extremity  of  the  cleft  (Figs.  438  and  439).  The  paring  of  the 

edges  and  the  introduction  of  the  wire  sutures  should  be  carried  out  as  in 

Form  4  (Fig.  430) .  The  lead  plates  should  be  longer  than  in  Form  6  and  the 

holes  in  them  farther  apart  (Figs.  441  and  442).  Four  wire  sutures  are 

sometimes  employed  (Fig.  443).  Care  must  be  exercised  in  avoiding  the 

palatine  arteries. 

Fig.  441. — Sagittal  section  of  palate  showing  the  left  side. 
and  plate  adjusted. 

With  sutures  carried  through 

Precaution. — After  the  lead  plates  have  been  placed  in  contact  with  the 
surfaces  of  the  palate  and  the  wires  are  twisted  so  as  to  bring  the  palate  edges 

together,  care  must  be  taken  not  to  twist  the  wires  too  tight.  If  too  much 

pressure  is  made  by  the  plate  against  the  palate,  the  circulation  may  be  cut 
off  and  the  tissues  lost.  This  accident  should  not  occur  and  will  not  if  the 

surgeon  is  cautious  in  adjusting  the  plates  and  carefully  examining  the  sutures 
to  determine  that  the  vessels  are  not  occluded. 

The  operations  described  in  the  treatment  of  cases  coming  under  Forms 

I  to  J  apply  to  adults  as  well  as  children  older  than  six  months.  In  the  treat- 

ment of  congenital  deformities,  the  surgeon's  first  duty  is  to  study  carefully 
the  condition  of  the  parts  and  decide  what  service  will  remove  the  deformity 

and  bring  to  his  patient  the  highest  degree  of  comfort  and  satisfaction.     In. 
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the  management  of  cleft  palate,  either  congenital  or  acquired,  he  must  decide 
as  to  the  expediency  of  an  operation,  for  there  are  adult  patients  on  whom  an 
attempt  to  operate  would  be  unwise.  With  the  employment  of  modern 
surgical  methods  in  cleft  palate  operations,  we  secure  as  high  a  percentage 
of  good  results  as  follow  other  operations.  This  is  a  marked  improvement 

over  the  surgery  of  twenty  years  ago,  when  a  large  majority  of  palate  opera- 
tions were  unsuccessful,  either  in  failure  of  union  or,  if  securing  union, 

Fig. 442. — Two  wire  sutures  with  lead  plates  are  nearly  always  sufficient, 
horse-hair  sutures  show  in  the  median  line. 

Coaptation 

failure  of  function.  It  is  the  surgeon's  duty,  when  a  case  is  inoperable,  to 
place  his  patient  in  the  hands  of  an  expert  capable  of  constructing  for  him  a 
useful,  artificial  palate.  I  regard  as  inoperable  a  case  in  which  there  is  an 
absence  of  tissue  or  one  in  which  there  is  so  little  tissue  that  the  construction 

of  a  palate  surgically  would  be  impossible  even  though  we  use  the  pharyngeal 
muscles  (Fig.  403),  These  cases  are  extremely  rare.  It  is  in  inoperable 
cases  that  prosthesis  is  indicated. 
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Fig.  443. — Four  wire  sutures  are  sometimes  necessary  in  very  long  palates. 

Fig.  444. — Photograph  of  adult's  skull  showing  cleft  of  the  hard  palate.  There  is  no 
absence  of  bony  tissue.  If  the  bones  were  forced  together  the  hard  palate  would  be  perfect. 
{Photograph  courtesy  Dr.  Binnie.) 
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Fig.  445. — Photograph  of  bones  of 
the  upper  jaw  showing  the  vomer  and 
premaxillary  bones  protruding.  Ab- 

normally broad  arch.  If  the  arch  were 
moved  in  its  proper  position  the  cleft 
would  be  closed. 

B A 

^^H^^*?f^r* ■^^^^^^^<p^^ 

^^ 

IH 
^KF^'Kf^- 

^^^^^^ 
-^ 

^^^^1 

w  '  '■■^^1 1^ ■     '^  wMsk 

^^P\ 
^B
 

1  ■  i  J'  f^m 

P^'- 

^H   \ 
Wt  '"      1 

L   
  ' 

^^B 

^L
 

'i^j^^^ 

1-  " 

'     -H 

HM ^n Wk 
^^^^^I^H Fig.  446. -Plaster  casts  before  {A),  and  after  operating  {B).     A  good  palate  was  obtained 

for  this  girl  without  lateral  incisions.     Form  6  cleft. 

Fig.  447. — This  picture  clearly 
shows  the  result  obtained  by  the 

author's  method  of  operating  cleft 
palates  in  adults.  The  two  lead 
plates  are  seen  Just  to  the  inner 
side  of  the  teeth.  The  line  of 
horsehair  sutures  is  clearly  shown. 
No  tension  is  placed  on  them. 

Plaster  casts  of  this  palate  Fig. 

446.  _ 
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Fig.  448.-  -Extremely  wide  cleft  before  {A)  and  after  operation.  A  good  result  was 
secured  without  making  lateral  incisions.  B,  Palate  closed.  Lead  plates  seen  upon  the 
surface.  ' 
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Fig.  449. — Cleft  palate,  before  and  after  operation.     Lead  plates  in  position.     These  pic- 
tures show  the  use  of  the  oral  speculum. 

Fig.  450. — Plaster  cast  of  an  adult  before  and  after  operation.     No  lateral  incisions 
were  made. 
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Fig.  451. — Cleft  palate  and  double  harelip  in  a  man  thirty  years  of  age. 
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Fig.  453. — Illustrates  method  of  approximating  the  alveolar  borders  after  the  patient, 
unfortunately,  had  reached  an  age  when  the  bones  cannot  be  easily  bent  and  brought  into 
proper  relation. 

A  small  hole  is  drilled  through  the  bone  between  the  central  incisor  teeth  and  another 
posterior  to  the  cuspid.  Silk  pilot  sutures  are  passed  with  a  flexible  needle  with  eye  in 
point,  Fig.  528.  These  are  then  substituted  by  wires.  The  edges  of  the  bone  are  then 
freshened  by  reflecting  the  soft  parts  outward.  The  compact  bone  is  carefully  removed. 
The  external  plate  of  the  bone  is  divided  with  a  chisel  between  the  lateral  incisor  and  tke 
cuspid  teeth. 

A  greenstick  fracture  is  thus  made.  The  wires  are  tightened  as  the  bone  is  approx- 
imated.    {After  Blair.) 
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Fig.  454. 

Fig.  455. 

Figs.  454  and  455. — Obturators  which  were  worn  by  patients  for  whom  the  cleft  has  been 
closed  with  the  most  satisfactory  results. 



CHAPTER  XXVIII 

THE   BROPHY  CLEFT  PALATE  OPERATION  IN  EARLY  INFANCY 

Experience  in  employing  my  operation  for  the  closure  of  cleft  palate 
at  from  one  week  to  five  months  of  age  has  more  and  more  confirmed  my 

opinion  and  justified  the  practice.  I  am  firm  in  my  belief  that  these  opera- 
tions should  be  done  as  early  as  practicable  after  birth,  preferably  within  the 

first  two  weeks.  The  bones  may,  however,  be  moved  together  without 
fracture  as  late  as  the  fifth  month.     The  operation  on  the  hard  palate,  when 

Fig.  456. — Broad  nostril  following  defective  result  of  lip  operation. 
cleft  palate. 

Patient  also  has  a 

complicated  with  harelip,  single  or  double,  shoidd  be  made  before  the  operation 
on  the  lip.     Operations  should  be  made  in  early  infancy  for  the  following 
reasons: 

I.  The  fissure  in  the  lip  enables  the  operator  to  gain  more  room  in  which  to 
work.     The  approximation  of  the  separated  bones  is  an  operation  attended 
with  difi&culties  far  greater  than  those  met  in  closing  the  lip,  and  when 
covered  by  the  closed  lip  they  are  increased. 
41  641 
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The  nose  of  a  patient  having  single  hareHp  and  complete  cleft  palate,  if 
not  operated,  permanently  remains  diverted  from  the  median  line  towards 
the  side  opposite  the  fissure.  It  is  carried  with  the  long  side  of  the  bone, 
which  always  protrudes  somewhat,  away  from  the  center  of  the  face  (Fig. 
456).  Thus  early  operation  straightens  the  nose  at  once  and  brings  it 
into  the  median  line  (Fig.  453). 
The  cleft  should  be  closed  before  ossification  of  the  bones  is  far  advanced, 
while  they  may  be  bent  or  moved  without  fracture.  Bone  at  birth  is 

about  one-half  organic  matter,  hence  it  is  not  difiicult  to  bend  the  bones 
and  close  the  cleft  a  few  days  after  birth  (Figs.  457  and  458). 
The  tissues  unite  kindly  and  the  surgical  shock  following  the  operation  is 
not  so  great  if  it  is  performed  within  the  first  month  as  it  would  be  later  in 
childhood.     It  is  a  well  established  physiological  fact  that  the  nervous 

Fig.  457. — The  extremely  wide  fissure  is  closed  by  passing  the  wire  sutures  between 
the  teeth  using  lead  plates  to  bring  the  edges  of  the  cleft  in  contact.     (After  Keith.) 

system  of  a  child  is  not  so  well  developed  in  early  infancy  as  it  is  later. 

Therefore,  young  children  usually  react  better,  and  this  is  one  of  the  ad- 
vantages of  performing  this  operation  before  the  nervous  system  has 

developed  to  a  point  which  would  subject  the  child  to  a  more  severe  shock. 
Moreover,  mental  apprehension  is  eliminated  and  we  all  know  that  alarm 
and  dread  are  among  the  most  powerful  factors  in  producing  shock  (see 

page  609). 
The  operation  in  early  infancy  brings  into  action  the  muscles  of  the  palate. 
These,  therefore,  develop  instead  of  becoming  atrophied  for  want  of  use. 

Hence  a  good  velum  is  secured,  with  plenty  of  tissue,  whereas,  if  the  opera- 
tion is  delayed  until  later  in  life,  the  muscles  cannot  as  surely  be  made  to 

subserve  the  same  purpose  as  tissues  which  develop  through  natural 
employment.     It  is  well  known  that  muscular  tissue  is  more  perfectly 
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developed  through  action.     The  muscles  of  a  cleft  palate  are  not  normally 
employed.     By  operating  at  a  very  early  age,  the  muscles  are  at  once 
brought  into  use  and  their  development  is  proportional  to  other  tissues. 
Following  early  operation,  there  is  much  less  deformity,  for  all  the  tissues, 

bony  as  well  as  soft,  are  brought  into  normal  relations  and  develop  natu- 
rally and  according  to  accepted  types.     When  the  operation  is  postponed 

a  few  years,  it  is  very  difi&cult  to  secure  such  results. 
When  the  palatal  processes  of  the  maxillae  are  united,  it  will  be  observed 
that  the  development  of  the  bones  and  the  alveolar  processes  of  the 
maxillae  assume  a  form  nearly  or  quite  normal  and  when  the  teeth  are 
erupted  they  will  occlude  property  with  the  lower  ones. 
The  most  important  reason  for  making  the  early  operation  is  that  when  made 

Fig.  458. — Fissure  closed. Normality  established.     The  bones  have  been  bent  into  correct 
position.     {After  Keith.) 

in  early  infancy,  first,  on  the  cleft  hard  palate,  second,  on  the  lip,  and,  third, 
on  the  soft  palate,  a  normal  condition  is  established  which  enables  the  patient 
to  speak  as  children  do  who  were  born  without  this  congenital  defect. 
In  all  patients  there  are  irregularities  of  the  incisor  teeth  joining  the  cleft 

alveolar  process.  This  condition  exists  whether  the  individual  is  operated 
or  not  (Fig.  459). 

It  was  predicted  that,  as  the  result  of  my  operation,  the  upper  jaw  would 
be  contracted  and  be  made  much  narrower  than  the  lower  one,  and  that  it 
must  always  remain  contracted;  also,  when  the  teeth  in  the  upper  jaw 
were  erupted,  they  would  be  considerably  within  the  arch  of  the  lower  one. 
My  answer  was  that  later  a  skilled  dentist  would  be  able,  by  orthodontial 
methods,  to  spread  the  arch  and  correct  the  irregularities.     I  must  confess 
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that  I  was  operating  for  five  years  before  I  was  impressed  with  what  had 

proven  a  fact,  that  a  cleft  palate  is  a  spreading  of  the  upper  jaw  and  velum 

and  is  not  due  to  arrested  development  nor  to  an  incomplete  development 

of  tissue  which  enters  into  its  structure.  Like  many  practitioners,  I  was 

willing  to  accept  the  teachings  of  authors  without  venturing  to  investigate 

and  endeavor  to  solve  the  problem,  which,  through  the  centuries,  had  been 

misunderstood  and  erroneously  taught. 

Before  discovering  that  the  deformity  consisted  in  failure  of  union 

and  spreading  of  the  arch,  I  worked  without  being  able  to  state,  from  an 

anatomical  point  of  view,  why  I  moved  those  separated  parts  together. 

Fig.  455. — The  incisor  teeth  are  always  irregular  in  complete  cleft  palate  whether 
operated  or  not. 

Surgeons  of  good  repute,  clinging  to  the  old  theory  and,  in  some  instances, 

to  the  teaching  of  their  own  books,  declared  that  my  operation  was  inex- 
pedient and  without  precedent;  that  it  would  cause  nasal  stenosis  and,  by 

abnormally  contracting  the  jaw,  produce  a  worse  deformity  than  the  one  I 

was  attempting  to  overcome.  It  is  now  recognized  and  admitted  by  sur- 
geons familiar  with  my  technic  and  results  that  my  operation,  more  than  any 

other,  establishes  the  normal  anatomical  condition. 

In  a  personal  communication  from  Dr.  Vilray  Papin  Blair  of  St.  Louis, 

he  states:  "It  seems  to  me  that  the  matter  under  discussion  resolves  itself 
simply  to  this:  a  nasal  obstruction  certainly  is  a  great  detriment,  especially 
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to  a  very  young  infant  or  animal,  but,  in  approximating  the  jaws  in  cleft 

palate,  there  is  no  necessity  of  causing  an  obstruction.  This  can  readily  be 

proved  by  the  illustration  in  my  book  showing  the  extent  of  the  spreading  of 

jaws  in  cleft  palate  (Fig.  391).  Further,  I  do  not  see  how  one  may  well 

take  the  position  that  it  is  improper  to  approximate  these  spread  jaws  in  an 

infant  by  your  operation  and  yet  be  advisable  to  approximate  them  at  the 

age  of  two  years  by  orthodontic  apparatus.  The  procedures  are  essentially 

the  same  and  it  is  just  a  question  whether  you  will  do  it  at  two  weeks  or  two 

years." In  the  teachings  and  operations  of  Sir  Arbuthnot  Lane  of  London,  whose 

methods  are  hereinafter  described,  I  find  support  in  the  position  I  have  taken 

(that  cleft  palate  operations  should  be  made  in  early  infancy).     Lane  thor- 

FiG.  460. — Method  of  introducing  the  pilot  sutures  in  hard  palate  operations. 

oughly  described  his  operation  in  1902.^  His  work  has  extended  over  a 
period  of  many  years  and  his  studies  of  the  abnormalities  of  the  palate  and 

their  sequelae  form  one  of  the  most  valuable  contributions  to  the  literature  of 

the  subject.  The  anatomy  and  physiology  of  the  parts  in  question  have  been 

dwelt  upon  at  great  length.  The  muscles  associated  with  a  congenital  defect 

adapt  themselves  to  the  abnormal  condition.  This  is  observed  in  the 

muscles  of  the  pharynx  in  cleft  palate  patients.  These  muscles  are  much 

larger,   thicker  and  stronger  than    in  persons  whose    palates   are    normal 

(Fig.  578)- 

Lane  has  pointed  out  and  agreed  with  me  in  this,  that  persons  thus 

afflicted,  though  otherwise  normal,  do  not  usually  develop  as  vigorously  as 

^  London   Lancet,    February,    1902. 
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those  free  from  the  defect.  A  cleft  palate  patient,  as  a  rule  suffers  from 
chronic  pharyngitis,  hypertrophied  tonsils  and  adenoid  growths. 

My  method  of  procedure  in  operating  for  closure  of  complete  cleft  palate 

in  children  under  six  months  of  age  is  as  follows:  The  patient  should  be  pre- 
pared as  previously  described.  No  speculum  or  gag  is  necessary  in  this  opera- 

tion since  the  patient  is  without  teeth  and  the  mouth  is  easily  held  open  by 
the  fingers.  After  the  babe  is  anesthetized,  we  are  ready  to  proceed  with  our 
operation.  For  convenience  in  description,  we  will  continue  to  use  the 
method  employed  in  the  previous  chapter. 

Form  7. — Complete  single  cleft  of  the  entire  soft  and  hard  palates.  The 
maxillary  hone  is  separated  from  the  premaxillary  bone;  harelip  may  he 
partial  or  complete. 

■•'K 
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Fig.  460a. — Straight  needle  carrying  pilot  suture  into  the  cleft;     The  tenaculum  disengages 
the  sutures.     A  loop  is  carried  through  the  opposite  side  of  the  jaw  in  the  same  manner. 

After  the  patient  is  anesthetized,  raise  the  right  cheek  high  and  insert 
a  large  strong  needle  with  the  eye  in  the  point  (Fig.  513),  threaded  with  a 
heavy  braided  double  silk  suture,  through  the  substance  of  the  right 

maxillary  bone  at  or  just  behind  the  malar  process.^  The  needle  should  enter 
the  tissues  at  the  fold  of  the  mucosa  or  a  little  above  and  should  be  carried 

over  the  hard  palate  to  the  center  of  the  cleft,  where  its  point  will  be  seen 
(Fig.  460).  The  needle  should  be  so  introduced  that  the  flat  surface  will  pass 
between  the  teeth  which  are  easily  located  by  the  touch  of  the  point  of  the 
needle  (Fig.  461).     The  suture  is  seized  by  the  tenaculum  and  its  end  drawn 

^  During  the  past  few  months  I  have  been  using  a  very  small  straight  needle.  The 
bone  is  first  penetrated  by  a  small,  straight,  inflexible,  steel  drill  as  it  can  be  more 

easily  passed  than  the  curved  needle  illustrated  in  Fig.  460.  In  the  hands  of  the  inex- 
perienced, the  straight  instrument  is  safer  as  the  operator  can  easily  pass  it  between 

the  teeth  without  disturbing  them.  He  must,  however,  be  able  to  detect  a  tooth  when 
the  instrument  comes  in  contact  with  it  and  also  to  change  the  course  of  the  drill,  so 

that  he  passes  it  between  the  teeth.  Immediatly  after  withdrawing  the  drill,  a  similarly 
shaped  steel  needle  with  the  eye  in  the  point  is  carried  through  the  hole  made  by  the 
drill.     The  needle  carries  the  pilot  suture,  which  is  removed  as  shown  in  Fig.  461. 
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out  of  the  mouth  while  the  needle  is  also  removed.  We  have  now  a  double 

suture  through  the  right  maxilla  with  the  loop  end  in  the  center  of  the  cleft. 
With  the  opposite  needle,  carry  a  corresponding  suture  through  the  left  bone. 
We  then  have  two  silk  suture  loops  carried  through  the  bones  to  the  center 

of  the  cleft,  and,  by  passing  the  left  loop  through  the  right  and  making  trac- 
tion on  the  latter,  we  carry  the  left  loop  through  both  maxillary  bones  (Fig. 

462).     Nearer  the  front  portion  of  the  right  maxilla,  insert  another  double 

Fig.  461. — Dissection  of  upper  and  lower  Jaws,  exposing  the  unerupted  teeth.  The 
photograph  of  this  cadaver  shows  the  external  alveolar  plate  removed.  The  position  of  the 
teeth  and  the  ease  with  which  a  well  directed  needle  may  be  carried  between  them  so  as  not 
to  disturb  them,  may  be  noted.  In  passing  the  needle  it  should  be  so  used  that  the  flat  side 
will  sUp  in  between  the  teeth.  In  penetrating  the  tissues,  the  expert  hand  will  easily  detect 
the  difference  between  tooth  and  bone.  When  the  needle  comes  in  contact  with  the  tooth 
it  should  be  directed  first  forward  and  then  backward  until  it  slides  between  the  teeth  and 
passes  through  the  tissues.     {Special  dissection  hy  Dr.  H.  E.  Radasch.) 

suture  with  which  to  carry  the  second  loop  to  be  inserted  in  a  corresponding 
position  in  the  left  maxilla.  The  left  loop  is  carried  by  means  of  the  right 
loop  through  the  right  bone  (Fig.  463).  We  now  have  two  loops  extending 
through  both  bones  and  with  these  we  carry  the  double  silver  wires  into  place. 

Still  nearer  the  anterior  part  of  the  right  maxilla,  the  long  part,  we  insert 
another  pilot  suture.     The  needle  should  pass  between  the  positions  to  be 
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occupied  by  the  right  central  and  lateral  incisor  teeth.     One  of  the  double 
anterior  wires,  which  passes  through  the  bone,  is  drawn  back  to  the  center 

Fig.  462. — Pilot  suture  of  silk  has  been  introduced  and  silver  wire  is  shown  passed 
through  the  loop  in  the  pilot  suture.  By  pulling  on  the  silk,  the  silver  wire  is  drawn  into 
place.     After  this  the  loop  in  the  silver  wire  is  cut,  thus  giving  two  sutures. 

Fig.  463. — Pilot  sutures  all  inserted. 

and  out  of  the  right  bone.     This  wire  is  fixed  to  the  anterior  loop  last  inserted 
and  drawn  through  the  bone  (Fig.  464).     The  double  strands  of  No.  20  gauge 
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wire  are  now  passed  through  the  maxillary  bones  above  the  hard  palate. 
They  are  then  separated,  making  four  single  strands  (Fig.  465).  These 
wires  are  larger  than  those  used  in  the  soft  palate  as  they  must  be  stronger. 

Fig.  464. — One  of  the  anterior  double  wires  (i)  withdrawn  from  the  long  side  of  the 
bone  and  passed  through  the  loop  of  the  anterior  pilot  suture. 

The  next  step  is  to  make  lead  plates — No.  17  American  gauge  to  fit  the 
convexity  of  the  buccal  surfaces  of  the  bones.     These  should  be  smooth, 'V3 
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Fig.  465. — Silver  wires  in  place. 

the  sharp  corners  removed  and  they  should  be  perforated  with  holes  cor- 
responding to  the  position  and  number  of  wires.  The  right  side  of  the  lead 

plate  will  have  two  wires  in  the  posterior  hole,  one  in  the  middle  hole  and  one 
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in  the  anterior.  The  left  plate  has  two  wires  in  each  hole  (Fig.  466).  One 
of  the  posterior  wires  (3)  on  the  right  side  should  be  twisted  with  the  middle 
wire  (2)  on  the  same  side,  care  being  taken  to  keep  the  twist  as  near  the  center 
of  the  distance  between  the  two  holes  in  the  plate  as  possible.  The  operator 
must  use  care  in  twisting  the  same  wires  on  the  left  side  as  he  twisted  on  the 
right.  Having  these  wires  twisted  up  close  to  the  plates,  he  then  seizes  the 
twist  with  a  pair  of  forceps,  draws  the  slack  out,  and,  while  making  pressure 
on  the  plates  toward  the  bone,  he  twists  the  wires  first  on  the  right,  then  on 
the  left  side.  Moving  the  bones  together,  by  twisting  the  wires  against  them, 
should  not  be  attempted  as  the  force  may  break  the  wires.  An  instrument 
should  be  placed  against  the  lead  plate  and  crowded  toward  the  bone  while 

the  wire  is  being  pulled  and  twisted.  By  so  proceeding,  the  danger  of  break- 
ing the  wire  will  be  avoided. 

Fig.  466.- -Wires  and  plates  in  position.     The  method  of  fastening  the  wires  is  shown  by 
numbering  each  end.     Right  and  left  lead  plates  are  shown. 

In  the  September,  191 2,  number  of  Items  of  Interest  appears  an  article 

from  Dr.  Bernard  Shea  of  Brooklyn, ~in  which  he  describes  a  device  for  the 
moving  together  of  the  separated  bones. 

The  device  which  Dr.  Shea  has  presented  is  ingenious  and  will  operate 
in  certain  cases.  I  used  practically  the  same  thing  twenty  years  ago,  using, 
instead  of  nuts  on  the  sides,  little  pieces  of  lead  which  I  passed  in  between 
the  wires  and  plates,  thus  making  greater  pressure,  but,  after  using  it  a  year 
or  two,  I  abandoned  it  since  I  could  accomplish  the  same  restilts  by  bringing 
about  immediate  union. 

It  will  be  remembered  that  two  wires  remain  through  the  bones  which 
have  not  been  used  (i  and  4).  We  now  take  the  anterior  wire  (i),  carry  it 
under  the  lip  through  the  frjenum  and  twist  the  ends  together  just  in  front 
of  the  cleft  alveolar  process  and  between  the  borders  of  the  harelip.     The 
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thumb  should  then  be  placed  on  the  long  prominence  of  the  right  maxillary 
bone,  really  on  the  premaxillary  bones,  pressure  made  and  the  cleft  bones 
moved  into  proximity.  The  posterior  wire  (4),  not  yet  employed,  should  be 

carried  forward  and  the  ends  twisted  together  to  serve  as  a  re-inf  or  cement 
to  the  anterior  wire  (Fig.  467).  When  the  cleft  is  nearly  closed,  scarifying 
instruments  (Fig.  515)  should  be  used  to  freshen  the  edges  and  prepare  them 
to  unite. 

Fig.  468  shows  a  sagittal  section  of  the  head  with  the  wire  sutures  inserted 
and  lead  plates  on  the  buccal  surfaces  of  the  bones.  Fig.  469  shows  the 
cleft  closed  and  the  parts  approximated.  I  wish  to  emphasize  the  fact  that 

the  wires  pass  above  the  hard  palate  and  not  beneath  it,  as  has  been  so  fre- 
quently illustrated  by  those  unfamihar  with  my  work.  If  the  wires  are 

passed  below  the  hard  palate,  the  alveolar  processes  will  be  drawn  toward 

Fig.  467. — Twisting  of  the  wires  completed. 

the  center  and  the  hard  palate  tilted  upward,  thus  defeating  the  object  of 
the  operation.  These  figures  clearly  illustrate  the  efficiency  of  the  method 

of  moving  the  separated  bones  together  without  fracture  or  'crushing,' 
and  the  bringing  of  the  maxillae  into  normal  relation  with  the  mandible,  thus 
removing  the  deformity. 

After  the  wires  are  inserted,  and  just  before  the  edges  of  the  bone  are 

brought  into  contact,  a  small  knife  should  be  passed  about  one-quarter  of  an 
inch  posterior  to  the  border  of  the  maxilla  on  either  side  of  the  cleft,  making 

flaps  long  enough  and  thick  enough,  when  sutured,  to  prevent  leaving  a 
notch  in  the  bone  and  to  secure  a  normal  bony  arch  (Fig.  484).  Moreover, 

the  muco-periosteum  on  each  side  of  the  anterior  portion  of  the  cleft — from 
the  nasal  cavity  to  the  lower  border — should  be  elevated,  approximated  and 
sutured,  thus  preventing  the  depression  and  closing  the  opening  between 
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the  mouth  and  the  nose,  which,  too  often,  is  to  be  observed  foUowing  cleft 
palate  operation. 

Fig.  468. — Sagittal  section  of  the  bones  of  the  face  showing  cleft  of  the  hard  palate  with 
silver  sutures  and  lead  plates  adjusted. 

Fig.  469. — ^Vertical  section  of  skull  showing  wire  sutures  in  place.     Edges  of  cleft  are 
approximated. 

Having  freshened  the  edges  and  made  the  anterior  flaps,  we  make  pressure 
again  with  an  instrument  on  the  lead  plates^  twist  the  wires  and  bring  the 
edges  of  the  cleft  into  close  proximity.     In  my  earlier  work,  if  the  edges  of 
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Fig.  470. — Before  operation. 

Fig.  471. — After  operation. 
Drawings  from  careful  measurements  of  casts  from  life,  showing  relative  positions  of 

upper  and  lower  jaws  in  the  case  of  cleft  palate  in  a  young  child.  (The  print  is  life  size.) 
The  dotted  squares  are  made  in  exact  proportion  to  the  width  of  the  respective  alveolar 
processes  at  corresponding  points.  The  large  square  is  the  width  of  the  cleft  greater  than 
the  smaller  square.  When  the  cleft  is  closed  the  squares  will  be  of  equal  size,  and  conse- 

quently the  teeth  will  occlude  normally. 
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the  cleft  did  not  meet,  I  divided  the  mucous  membrane  and  the  bone  through 
the  malar  process  on  both  sides  so  the  bone  could  be  moved  toward  the  median 
line.     Many  years  ago  I  abandoned  this  step,  as  I  found  it  unnecessary. 

Fig.  472. — A,  Plaster  cast  of  mandible;  B,  plaster  cast  of  widely  separated  cleft 
palate  in  an  infant  four  weeks  old.  The  squares  made  above  indicate  the  difference  in  the 
breadth  of  the  two  jaws.  The  upper  is  as  much  wider  than  it  should  be  as  the  distance 
between  the  borders  of  the  cleft.  C,  Condition  of  the  same  palate  at  the  age  of  seven 
years.  The  permanent  first  molars  and  central  incisors  are  normal  and  in  place.  AU  the 
deciduous  molars  are  also  in  place.  The  boy  has  a  well-formed  dental  arch  and  a  good 
palate.  Unfortunately  the  plaster  cast  was  cut  too  short  so  that  the  entire  soft  palate  is 
not  represented. 

Fig.  473. — Plaster  casts  of  Form  7  cleft  palate  before  and  after  operation.  The  child 
in  this  case  was  six  months  old.  The  central  incisor  teeth  had  partially  erupted.  In  this 
case  the  bones  were  still  flexible  which  made  an  operation  possible  at  this  time.  The  soft 
palate  was  closed  later.     A  good  result  was  secured. 

This  operation  is  attended  by  only  slight  hemorrhage.  What  little  hem- 
orrhage occurs  is  caused  by  the  insertion  of  the  needles  and  the  scarifying 

of  the  edges  of  the  cleft.     This  is  promptly  arrested  by  quickly  pressing  the 
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freshened  parts  in  contact.     If  need  be,  a  solution  of  1-10,000  adrenalin 
chloride  may  be  used.     This,  however,  is  rarely  needed.     I  have  found  that 

Fig.  474. — Plaster  cast  of  Form  7.     Cleft  palate  before  and  after  approximating  the  bones. 
The  cast  of  the  closed  bones  was  made  four  months  after  the  operation. 

Fig.  475. — Plaster  cast  of  Form  7.  Cleft  before  and  after  approximating  the  bones. 
Flaps  of  the  tissues  in  the  anterior  part  were  made  in  order  to  avoid  a  notch.  The  cast  of 
the  closed  bones  was  made  five  months  after  the  operation. 

the  reaction  following  adrenalin  chloride  is  considerable.  For  that  reason 

I  regard  its  use  as  objectionable.  Figs.  470  to  472  show  the  relation  of  the 

upper  to  the  lower  jaw  before  and  after  operation. 
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Form  8. — Tripartite  cleft,  extending  through  the  soft  and  hard  palate,  the 
premaxillary  bones  separated  from  the  maxillary  bones  (Fig.  420). 

Fig.  476. — A  study  of  the  growth  of  the  palate  from  infant  to  adolescence.  The  cross 
on  both  palates  is  the  same  size,  18  mm.  in  length  and  20  mm.  in  width,  which  are  the  full 
dimensions  of  the  infantile  palate.  The  measurements  on  the  infantile  palate  were  taken 
from  the  anterior  palatine  canal  to  the  posterior  nasal  spine,  and  between  the  posterior 
palatine  canal.  When  the  cross  of  the  same  dimensions  is  laid  on  the  adult  palate,  taking 
the  anterior  palatine  canal  as  the  fixed  point,  it  will  be  seen  that  the  cross  piece  is  at  the  level 
of  the  posterior  borders  of  the  second  bicuspids,  which  is  the  original  position  of  the  posterior 
palatine  canals,  and  while  there  is  a  slight  lateral  and  forward  growth  of  the  palate,  the  great 
part  has  been  backward  which  was  to  be  expected  because  it  corresponds  to  the  direction 
of  growth  of  the  alveoli  of  the  upper  and  lower  jaws.     {Blair.) 
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Fig.  477. — Casts  of  a  case  before  and  after  the  operation  of  approximating  one  maxilla 
with  the  maxilla  and  intermaxillary  part  on  the  other  side  of  the  cleft.  The  picture  to  the 
left  presents  the  condition  before  operation,  that  to  the  right  after  operation.  The  dotted 
line  across  part  of  the  first  picture  shows  the  width  of  the  palate  after  operation  and  demon- 

strates that  the  palate  was  narrowed  by  nearly  one-third  of  its  greatest  width.  The 
apparent  discrepancy  in  the  size  of  the  maxillary  bones  in  the  two  pictures  is  due  to  the  fact 
that  in  the  position  in  which  they  are  seen  before  operation  a  greater  bulk  of  the  jaws  is 
turned  broad  side  to  the  camera  than  appears  after  operation.  The  exact  cross  measure- 

ments on  the  casts  are  36  mm.  before  operation  as  against  27  mm.  after  operation.  {Blair, 
in  The  Dental  Era.) 

In  this  form  of  cleft,  we  find  the  maxillae  widely  separated.  Occasionally 

a  band  or  bridge  of  tissue  may  connect  the  premaxillary  with  the  maxillary 

bones  on  one  side  (Fig.  400).     This  band  rarely  connects  both  sides.     The 
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premaxillary  bones  always  contain  the  germs  of  the  central  and  sometimes 

the  lateral  incisor  teeth.  The  laterals  are  occasionally  found  to  be  im- 

bedded in  the  substance  of  the  maxillary  bones  proper;  or,  according  to 

the  teachings  of  Albrecht,  there  may  be  an  intervening  bone  between  the 

premaxillary  and  maxillary  bones  which  may  contain  the  germs  of  the  lateral 

incisor  teeth  (Fig.  480).  ■         '    .      • 

Fig.  47^.-  A  cleft  of  the  palate  with 
harelip  on  left  side.  The  nose  is  diverted  to 
the  ri^ht. 

Fig.  479.- 
palate  closed, 
median  line. 

-Same    patient    with    hard 
Nose  brought  toward  the 

This  deformity,  complicated  with  double  harelip,  is  the  most  conspicuous 

and  mentally  distressing  deformity  known  to  mankind.  On  reviewing  the 

literature  at  my  command,  I  am  convinced  that  the  protruding  premaxillary 
bones  have  never  received  the  careful,  serious  consideration  which  has  marked 

the  investigation  of  surgeons  in  treating  other  physical  defects.     In  some 

ENDOGNATHION 

ENDOGNATHION 

MESOGNATHION 

EXOGNATHION 

Fig. 
480. — The    premaxillary    bone  and  its  sutures. Anatomy.) Shows  six  incisor  teeth.     (Gray's 

works  the  authors  advise  excising  these  bones,  while  others  advocate  closing 

the  lip  over  them  when  possible.  Still  others  advise  removing  a  V-shaped 
piece  from  the  vomer,  moving  the  bones  back  and  closing  the  lip  over  them. 

To  excise  the  bones  is  to  produce  an  irreparable  deformity.  To  move  them 

back  in  contact  with  the  maxillary  bones  and  close  the  lip  over  them  is  to 

leave  them  like  an  un-united  fracture  through  life. 

42 
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Protruding  premaxillary  bones  should  be  considered  in  the  light  of  a 
fracture  and  so  treated.  Under  no  circumstances  should  they  he  removed. 
These  bones,  together  with  the  teeth  which  they  embrace,  have  an  important 
function.  They  add  beauty  and  symmetry  to  the  face.  Their  loss  means 
prognathism  with  its  unsightly  deformity.  The  upper  lip  recedes  and  the 
nose  becomes  broad  and  flattened.  Altogether  the  loss  of  these  bones  is 

always  unnecessary,  unsurgical  and  to  be  deplored. 
I  have  stated  that  the  premaxillary  bones  should  never  be  excised,  nor 

should  they  be  forced  back  without  securing  bony  union  and  the  deformity 
concealed  from  view  by  closing  the  lip  over  them.     Would  a  surgeon  in  the 

Fig.  481. — Method  of  treating  tripartite  cleft  palate.  The  wires  have  been  introduced 
and  the  lead  plates  adjusted.  The  dotted  lines  indicate  the  incisions.  It  will  be  noticed 
that  the  vomer  is  cut  obliquely  so  as  to  allow  it  to  be  moved  backward  into  proper  position. 
The  wires,  etc.,  are  lettered  in  order  that  they  may  be  identified  in  the  subsequent  figures. 

treatment  of  a  compound  fracture  of  the  femur  feel  that  his  duty  was  well 
done  if  he  crowded  the  fragm^ents  into  place  without  removing  intervening 
tissue  and  closed  the  external  wound?  Would  he  expect  to  secure  bony  union 
without  the  adjustment  of  splints  and  without  immobilizing  the  parts?  A 
normal  maxillary  arch  can  be  secured  by  treating  the  parts  in  the  same 
manner  as  one  would  an  un-united  fracture. 

It  is  too  apparent  to  require  argument  that  these  deformed  bones  should 
be  united  and  a  normal  arch  secured  before  closing  the  lip. 

The  surgeon's  first  duty  in  the  treatment  of  this  form  of  cleft  is  to  bring 
the  premaxillary  bones  in  proper  position  and  move  the  maxillary  bones  close 
in  contact  with  them,  thus  bringing  the  abnormally  broad  arch  to  a  proper 
breadth  and  establishing  a  solid,  bony  alveolar  ridge.     The  surfaces  of  the 
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Fig.  482. — The  second  step  in  the  procedure  showing  the  flaps  made  in  the  muco-peri- 
osteum  and  the  compact  bone  removed  from  the  surfaces  to  be  placed  in  contact.  It  will 
be  noticed  that  wire  sutures  have  been  carried  through  the  maxillas  and  the  vomer.  These 
sutures  will  enable  the  surgeon  to  bring  the  bones  into  close  proximity.  , 

Fig.  483. — The  flaps  have  been  made  in  the  membranes  and  the  vomer  is  in  correct 
position.  The  wires  have  been  partially  twisted.  It  will  be  noticed  that  the  wire  a  is 

brought  forward  and  passed  beneath  the  muco-periosteum  anterior  to  the  premaxillarj^ 
bones  and  twisted  upon  the  right  side.  The  wire  b  is  carried  forward  in  the  same  manner 
and  twisted  upon  the  left  side.  The  wire  c  is  twisted  against  the  lead  plate  so  as  to  force  the 
separated  bones  together.     The  c  wires  are  twisted  before  the  a  and  h  wires. 
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premaxillary  and  maxillary  bones,  which  are  to  be  placed  in  contact,  must  be 
freshened,   brought   in   contact   and   thoroughly   immobilized.     To    secure 

Fig.  484. — The  premaxillary  bones  have  been  placed  in  their  normal  position  and  the 
flaps  sutured  with  horse-hair.  The  mucous  membrane  over  the  vomer  and  edges  of  the  hard 
palate  have  been  split  and  the  underlying  bone  freshened  so  that  union  takes  place  without 
placing  any  sutures  in  the  median  line.     The  soft  palate  is  united  later. 

immobility,  wire  sutures  are  inserted  after  the  manner  described  under  Form 
7,  and  lead  plates  adjusted  (Fig.  481).  Introducing  the  anterior  wire,  the 

premaxillary  bone  is  not  pierced  by  the  needle,  but  the  suture  is  carried  an- 

FiG.  485. — Anterior  view  of  finished  operation. 

terior  to  the  bone,  between  it  and  the  overlying  soft  parts  (Fig.  482).     In 
this  manner  the  wire,  by  pressure,  carries  the  bone  slightly  backward  while 
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the  wires  passing  through  the  substance  of  the  maxillary  bones  bring  them 

closer  together  and  in  contact  with  the  lateral  surfaces  of  the  premaxillary 

bones.  The  edges  of  the  bones  should  be  thoroughly  freshened  and  the 

compact  bone  removed  so  as  to  allow  the  cancellated  surfaces  of  the  bones 

to  meet,  thus  securing  a  bony  union  and  a  solid  arch  (Figs.  483  to  485). 

Form  9. — Cleft  of  the  entire  soft  palate  which  extends  irregularly  half  way 
through  the  hard  palate.  The  anterior  portion  of  the  hard  palate  is  united  as 

far  forward  as  the  premaxillary  bones.  The  premaxillary  hones  are  entirely 

separated  from  the  maxillary  bones.  This  rare  condition  is  usually  complicated 

with  double  harelip  (Fig.  421). 

The  treatment  of  the  premaxillas  is  essentially  the  same  as  that  described 

in  Form  8.  The  complication  of  harelip  adds  to  the  deformity,  but  an  opera- 
tion upon  the  lip  in  all  cases  should  be  deferred  until  after  the  bony  arch  is 

Fig.  486.- — A  cast  of  a  small  anterior  cleft,  through  the  alveolar  ridge  only.     Form  10. 

formed  and  the  bones  have  become  well  united.  The  posterior  cleft  is  closed 

at  a  subsequent  operation. 

Form  10. — Cleft  only  between  the  maxillary  and  premaxillary  bones.  The 

cleft  may  be  accompanied  by  harelip,  single  or  double,  and  protruding  premax- 

illary bone  which  is  diverted  to  the  opposite  side.  It  may  be  without  lip  compli- 
cation (Fig.  422). 

In  this  cleft  a  pilot  suture  is  passed  from  before  backward  between  the 

central  incisor  teeth.  It  emerges  near  the  palatal  surfaces  of  the  cleft. 

Another  suture  is  carried  between  the  cuspid  tooth  and  the  first  molar  into 

the  fissure  just  above  the  palatal  plate.  The  anterior  pilot  suture  is  carried 

between  the  cuspid  and  molar  teeth  by  the  second  pilot  suture.  A  double 

silver  wire  is  then  pulled  through  by  means  of  the  anterior  pilot  suture. 

The  wire  now  passes  through  the  separated  bones  (Fig.  487). 
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The  muco-periosteum  is  incised  and  reflected  forward.  The  compact 
bone  tissue  is  removed  by  means  of  a  knife  or  chisel.  The  prominent  pre- 
maxillary  bone  is  carried  backward  in  contact  with  the  other  denuded  bone 
by  pressure  applied  by  the  thumb.  The  wires  are  then  twisted.  The  bones 

are  now  in  firm  contact.  The  muco-periosteal  flaps  are  then  sutured  with 
horse-hair  (Fig.  488) .     A  normal  bony  arch  is  thus  formed. 

In  older  patients  it  is  necessary  to  make  an  incision  through  the  anterior 
alveolar  plate  on  the  opposite  side  between  the  central  and  lateral  or  lateral 
and  cuspid  teeth  as  the  case  requires.  Pressure  is  made  on  the  protruding 
part  of  the  bone  and  a  green  stick  fracture  produced  in  the  external  plate. 

Fig.  487. — This  illustrates  the  introduction 
of  wire  sutures  to  close  the  cleft.  In  a  young 
infant  the  bones  can  be  easily  bent  and  a 
normal  arch  formed.  After  six  months,  frac- 

ture of  the  bone  is  necessary  to  close  this 
fissure. 

Fig.  488. — Operation  completed. 
The  soft  parts  have  been  everted  so 
as  to  prevent  the  formation  of  a 
notch. 

This  allows  the  bones  to  come  together.     The  wires  are  then  passed  as  pre- 
viously described  and  the  operation  completed. 

Overcoming  the  Notch  in  the  Alveolar  Ridge. — By  reason  of  failure 
of  union  of  the  bones,  the  anterior  borders  of  the  cleft  are  curved  or  rounded. 
It  will  be  seen  that  an  approximation  of  these  rounded  borders  would 
leave  a  notch  in  the  bony  ridge.  To  prevent  this  I  have  recently  modified 
this  portion  of  the  operation  by  making  two  flaps,  lifting  them  up  and 
uniting  them  with  horsehair  in  such  a  way  as  to  leave,  at  the  time  of  the 
operation,  a  slight  projection  along  the  borders  of  the  bone.  This  secures 

a  smooth,  well-formed,  normal  and  solid  arch.  Previous  to  this  modifica- 
tion it  was  my  practice  to  remove  the  mucous  membrane  and  compact 

bone  without  making  the  flaps. 
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It  is  a  fact  well  recognized  by  every  experienced,  observing  surgeon  that 
the  teeth  in  immediate  contact  with  the  border  of  the  cleft  are  frequently 
of  a  very  poor  quality  and  invariably  so  irregular  in  position  as  to  be  of  little 

consequence.  Especially  is  this  true  of  the  lateral  incisors;  they  are  fre- 
quently not  amenable  to  orthodontia.  The  loss  of  this  tooth  in  making  the 

flaps  for  the  purpose  of  overcoming  or  preventing  the  permanent  defect,  which 
the  notch  in  the  bone  causes,  is  of  small  importance,  while  the  prevention 
of  the  deformity  is  of  the  greatest  value.  It  is  not  necessary  to  remove  the 
germ  of  the  cuspid  tooth  nor  even  the  lateral  incisor  in  making  the  flaps  that 
I  have  mentioned. 

Fig.    489. — Plaster  cast  showing   a 
broad  cleft  of  the  alveolar  process. 

Fig.  490.-  Plaster  cast  showing  a 
cleft  through  the  alveolar  ridge  only. 
The  central  incisor  teeth  are  erupted. 
The  removal  of  the  deformity  is  more 
difi&cult  since  the  bones  cannot  be 
moved  into  position  without  fracture. 

When  the  child  is  about  fourteen  months  old  the  soft  palate  should  be 
closed  as  described  in  the  treatment  of  older  patients. 

The  treatment  of  this  form  of  cleft  is  the  same  as  in  Form  11. 

Form  II. — Cleft  completely  separating  both  premaxillary  hones  from  the 
maxillary  hones  (Fig.  423). 

This  deformity  is  quite  common.  The  palatal  plates  of  the  maxillary 
bones  proper,  the  horizontal  plates  of  the  palate  bones  and  the  soft  palate 
throughout  its  entire  length  are  normal.  Occasionally  the  premaxillary 
bones  protrude  considerably,  forcing  the  segment  of  the  lip  towards  the  end  of 
the  nose  and  sometimes  beyond  (see  Harelip) .  The  treatment  to  be  employed 
in  the  management  of  this  deformity  is  to  establish  the  continuity  of  the 
alveolar  border  by  carrying  the  premaxillary  bones  backward  to  their  place 
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and  immobilizing  them  there  by  the  use  of  wire  sutures,  freshening,  as  in 

previously  described  operations,  the  surfaces  which  are  brought  into  contact 

(Figs.  491  and  492). 

Form  12. — Cleft  only  of  the  anterior  one-third  or  one-half  of  the  hard  palate 
with  protruding  premaxillary  bones.  The  latter  are  entirely  separated  from 

the  maxillary  bones.  This  condition  is  usually  complicated  with  double  harelips 

partial  or  complete  (Fig.  424). 

Fig.  491.  Fig.  492. 

Fig.  491. — Shows  method  of  closing  Form  11  cleft.  The  muco-periosteum  has  been 
reflected  outward  (none  has  been  removed),  the  compact  bone  removed  and  wires  carried 
through  the  maxillary  bones  and  anterior  to  the  premaxillary  bones.  A  V-shaped  piece  has 
been  taken  away  from  the  vomer  so  as  to  allow  the  premaxillary  bones  to  be  moved  back- 

ward into  their  proper  position.  The  dotted  lines  show  the  course  of  the  wires  above 
the  hard  palate  and  anterior  to  the  premaxillae. 

Fig.  492.^ — Showing  the  wires  twisted,  the  premaxillary  bones  immobilized  and  the 
flaps  ready  to  be  sutured  with  horse-hair.  The  use  of  lead  plates  is  not  necessary  in  this 
operation. 

This  form  is  to  be  treated  substantially  the  same  as  Form  11.  The  man- 
agement of  the  elongated  vomer  has  received  a  great  deal  of  attention  and 

various  methods  have  been  proposed  to  change  the  parts  so  as  to  establish 

the  contour  of  the  arch.  In  my  earlier  practice  I  was  in  the  habit  of  removing 

a  V-shaped  piece  from  the  vomer,  thus  enabling  me  to  carry  the  protruding 
premaxillag  backward  to  their  place  (Fig.  493).  More  recently  I  have  been 

making  an  oblique  incision  through  the  lower  part  of  the  vomer,  then  bending 

the  premaxillary  bones  back  into  place  (Fig.  494).  A  wire  suture,  carried 

through  the  maxillae  and  through  the  vomer,  as  described  in  Figs.  481  to  485, 
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will  enable  the  surgeon  to  bring  the  bones  into  close  proximity,  and  with 

the  anterior  wire  carried  between  the  premaxillary  bones  and  the  overlying 

soft  parts,  he  can  establish  union  of  the  parts  and  a  firm,  bony  arch.  Like 

a  fracture,  lack  of  union  is  due  to  failure  to  secure  quiet  contact. 

Fig.  493. — Vertical  section  of  palate  nasal  region  of  a  child  nine  weeks  of  age,  showing 
cleft  palate  and  bilateral  harelip  and  protrusion  of  the  premaxillas.  Protruding  bones 
placed  in  their  proper  position  and  held  by  silver  sutures.  Germs  of  the  incisors  undis- 

turbed, a.  Protruding  premaxillary  bones  containing  germs  of  the  temporary  central 

incisors,     b.  V-shaped  incision  in  the  vomer,  indicated  b}'  dotted  lines. 

Form  13. — Cleft  of  the  entire  soft  and  hard  palate  extending  through  the  left 
alveolar  ridge.  The  premaxillary  bone  is  partially  separated  from  the  maxillary 

bone  on  the  right  side  (Fig.  425).  This  condition  could  be  reversed,  but  the  author 
has  never  seen  such  a  case. 

Fig.  494. — Illustrates  Esmarch  and  Kowalzig's  method  of  moving  the  premaxillary  bones 
backward.     The  vomer  is  incised  and  telescoped  backward. 

The  treatment  consists  in  closing  the  cleft  of  the  bones  as  described  under 

Form  8.  The  soft  palate  is  closed  when  the  child  has  reached  the  age  of 
12  to  18  months. 
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Form  14. — Clejt  of  the  soft  palate,  partial  or  complete,  while  the  hfird  palate 
is  normal  save  for  a  cleft  in  the  alveolar  border.  The  cleft  may  pass  through 
the  alveolar  ridge  (Fig.  426). 

This  cleft  is  a  combination  of  Forms  3  and  10.  The  cleft  of  the  soft  palate 

may  extend  farther  forward.  If  the  patient  is  under  five  months  of  age,  the 
anterior  cleft  may  be  closed  as  described  under  Form  10.  The  posterior  cleft 
may  be  closed  as  described  in  Form  3  when  the  patient  reaches  the  age  of  1 2 
to  18  months. 

Form  15. — Cleft  only  of  the  alveolar  process  anterior  to  the  maxillary  hones, 
due  to  the  non-development  or  absence  of  the  premaxillary  bones.  Such  cases 

are  usually  accompanied  by  harelips  (Fig.  427). 

Fig.  495. — Steel  clamp  formerly  employed  to  approximate  the  edges  of  the  cleft  bones  in 
patients  over  six  months  of  age.^ 

In  the  light  of  our  present  knowledge,  surgery  can  do  nothing  to  overcome 
the  deformity  in  this  form  of  cleft.  The  absence  of  the  premaxillary  bones 
leaves  a  depression,  a  large  notch  in  the  anterior  part  of  the  palate,  which 
must  so  remain.  The  literature  of  the  subject  furnishes  only  five  examples 
of  the  absence  of  the  premaxillary  bones  and  harelip  in  the  median  line. 

The  harelip  should  be  closed.  When  the  permanent  teeth  have  fully  de- 
veloped prosthesis  can  be  adjusted.  This  will  supply  teeth,  correct  the  re- 

cession of  the  lip  as  far  as  possible  and  establish  facial  contour. 

^  One  case  in  the  author's  practice  was  accompanied  by  single  harelip  in  the  median  line. 
^  In  1884  I  caused  to  be  constructed  a  steel  clamp  (Fig.  495),  which  was  employed  in 

certain  cases  for  the  purpose  of  approximating  the  edges  of  the  cleft  bones.  This  clamp  was 
capable  of  accomplishing  the  work  for  which  it  was  constructed,  but  it  was  finally  abandoned 

as  the  passage  of  wires  through  the  bones  proved  more  satisfactory  and  less  irritating  and 
uncomfortable  to  the  patient.  Several  writers  on  the  subject  have  also  devised  steel  clamps 

for  this  purpose.  It  is  my  opinion  that  steel  clamps  for  the  approximation  of  the  cleft 
of  the  hard  palate  wiU  prove  as  unsatisfactory  in  the  hands  of  others  as  they  have  in  mine. 
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SUMMARY 

1.  The  Brophy  operation  for  the  treatment  of  congenital  cleft  of  the  hard 
palate  consists  in  taking  advantage  of  the  opportunity  offered  in  very  early 
infancy,  to  move  the  bones  in  contact  when  they  are  soft  and  easily  bent  and 
to  carry  them  into  their  normal  relation. 

2.  Bone,  at  birth,  is  about  one-half  organic  matter,  hence  the  bending 
and  moving  of  the  separated  bones  of  the  palate  into  contact  may  be  easily 
accomplished. 

3.  To  wait  until  the  bones  have  become  more  widely  separated  and  more 
highly  ossified,  the  teeth  erupted  and  the  deformity  increased,  is  to  invite 
complications  that  should  be  avoided. 

4.  It  must  not  be  understood  that  these  bones  are  '  crushed,'  as  has  been 
said  by  men  unfamiliar  with  the  operation.  The  bones  are  not  crushed 
(crushing  means  comminution).  To  crush  the  bones  in  performing  this 
operation  within  the  first  six  months  of  life  would  be  impossible.  They  are 
not  broken,  but,  at  a  time  in  life  when  they  are  soft  and  flexible,  they  are  bent 
and  moved  into  correct  relation. 

5.  This  operation  is  attended  by  only  slight  hemorrhage,  as  we  divide  no 
vessels.  The  hemorrhage  which  occurs  is  caused  only  by  the  passing  of  the 
needles  and  the  scarifying  of  the  borders  of  the  cleft  just  before  its  edges  are 
brought  in  contact. 

6.  The  surgical  shock  is  less  in  a  young  infant  than  it  would  be  in  an  older 
one.  The  nervous  system  of  a  young  child  is  not  so  well  developed  and  is 
not,  therefore,  capable  of  receiving  the  same  impressions  as  it  is  later  in  life. 

Besides,  young  children  usually  react  better.^  Moreover,  the  element  of 
mental  apprehension  is  not  present,  and  we  know  that  alarm  and  dread  are 
among  the  most  powerful  factors  in  producing  shock. 

7.  If  the  muscles  are  brought  into  action  early,  they  develop  instead 
of  atrophy.  Hence,  a  good  velum  is  secured  with  plenty  of  tissue,  whereas,  if 
the  operation  is  undertaken  later  in  life,  the  parts,  not  fully  developed  through 

non-use,  cannot  so  easily  be  made  to  subserve  the  same  purpose  as  tissues 
which  develop  through  natural  employment.  It  is  well  known  that  muscular 
tissue  is  more  perfectly  developed  through  action. 

8.  In  cleft  palate  none  of  the  muscles  of  the  velum  can  be  normally  em- 
ployed when  the  parts  are  un-united,  hence  they  remain  in  a  partially  devel- 

oped condition  through  life.  By  operating  at  an  early  age,  these  muscles 
are  brought  into  use  and  their  development  is  proportional  to  other  tissues. 

9.  As  a  consequence  of  early  operation,  there  is  much  less  deformity  than 
is  the  case  in  a  later  one,  as  all  the  tissues,  bony  as  well  as  soft,  develop 

naturally  and  according  to  accepted  types. 

10.  When  the  palatal  processes  of  the  maxillae  are  united,  it  will  be  ob- 
served that  the  bones  in  the  development  of  the  alveolar  process  of  the  upper 

^  See  opinions  of  authorities,  page  609. 
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Fig.  496. 
Fig.  497. 

Fig.  498. 

Fig.  496  to  498. — Illustrate  the  method  of  moving  the  bones  together  in  a  child  fourteen 
months  old.  The  space  between  the  maxillse  was  so  wide  that  the  premaxillary  bones  could 

not  fill  it.  In  three  months'  time,  the  bones  were  approximated  by  the  slow  process  of  twist- 
ing the  wires  upon  the  lead  plates  from  time  to  time.  The  premaxillary  bones  were  then 

placed  in  proper  position  and  firmly  wired.  Fig.  496. — Plaster  cast  of  the  lower  jaw. 
Fig.  497. — Plaster  cast  of  the  upper  jaw  before  operation.  The  upper  teeth  telescoped 
over  the  lower.  The  lower  teeth  came  into  direct  contact  with  the  mucous  membrane  of 

the  hard  palate.  Fig.  498. — Lead  plates  placed  on  a  plaster_cast.  The  wires  are  shown 
passing  through  the  bone  and  twisted  against  the  lead  plates,  for  the  purpose  of  approxi- 

mating the  bones. 
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jaw  assume  a  form  nearly  or  quite  normal,  and  when  the  teeth  are  erupted 

they  will  occlude  properly  with  the  lower  ones,  or  nearly  so.  We  restore  in 

early  infancy  the  normal  relations  of  the  superior  maxillary  bones  by  moving 

them  together  and  holding  them  there  until  they  unite. 

11.  In  patients  not  having  sufficient  bony  tissue  to  close  the  cleft  by  this 

operation  without  contracting  the  arch  I  found,  rather  to  my  surprise,  that 

as  time  passed  the  bones  developed  and  the  arch  spread  until,  when  the  upper 

teeth  erupted,  they  occupied  nearly  or  quite  the  correct  relation  to  the  lower 
ones. 

12.  The  most  beneficial  result  of  the  early  operation  is  that  it  permits  the 

normal  development  of  the  function  of  speech.  Notwithstanding  the  fact 

that  the  surgical  operation  on  an  older  child  or  an  adult  may  produce  a  good 

Fig.  499. — Congenital    cleft    palate    with    retrusion    of    the    mandible. 

palate  in  all  its  anatomical  parts,  the  patient  has  acquired  faulty  habits  of 

speech  which  have  become  so  fixed  that  special  training  in  phonation  will 

be  required  to  overcome  them.  In  all  cases  of  deferred  operations,  the 

patient  should  be  placed,  as  soon  as  practicable  after  the  operation,  under 

the  instruction  of  a  speech  specialist. 

13.  While  realizing  there  would  be  a  great  advantage  in  closing  the 

entire  palate  in  one  operation,  experience  has  shown  that  the  best  results 

are  secured  in  overcoming  this  deformity  by  operating  in  early  infancy, 

first  upon  the  bones  and  as  soon  thereafter  as  expedient  upon  the  lip  and 

finally,  when  the  child  is  from  12  to  14  months  old,  upon  the  soft  palate.  By 

so  doing  normality  is  produced  in  all  the  parts. 

14.  The  child  operated  on  in  early  infancy  will  be  better  nourished  follow- 
ing the  operation  and  its  general  physical  condition  will  improve  rapidly. 
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15.  In  conclusion,  it  may  be  wise  to  point  out  the  fallacy  of  operating  on 
the  harelip  before  closing  the  palate  and  to  show  the  logic  of  reversing  the 
sequence.  In  cases  of  complete  cleft  of  the  hard  palate  accompanied  by 
harelip,  either  single  or  double,  the  lip  must  not  be  operated  upon  first.  We 
cannot,  without  great  difficulty,  close  the  cleft  of  the  bones  by  transfixing 
them  and  secure  immediate  union  after  the  harelip  is  closed. 

When  invited  by  Prof.  Dr.  August  Bier  of  Berlin  to  operate  on  a  young 
infant  in  the  Hospital  of  the  University  of  Berlin  to  demonstrate  my  method 
of  approximating  the  bones  in  a  cleft  of  the  hard  palate,  a  patient  having  a 
complete  cleft  was  not  obtainable.  However,  one  was  presented,  for  whom 
the  harelip  had  been  closed.  I  was  requested  to  bring  the  bones  in  contact 
in  this  case.  I  did  so,  but  the  operation  was  performed  with  great  difficulty 
since  the  bones  were  not  as  easy  of  access  as  they  would  have  been  if  the  lip 
had  remained  open.  Nevertheless  Prof.  Warnekros  reported  to  me  that  the 
operation  was  entirely  successful. 

As  a  rule,  surgeons  operate  on  harelip  before  closing  the  palate.  The 
deformity  is  so  conspicuous  and  distressing  to  parents  that  the  operation  is 
made  in  compliance  with  their  wishes  and  to  relieve  their  embarrassment. 
Three  or  four  years  later  the  operation  on  the  palate  is  performed.  Such  a 
procedure  might  be  likened  to  half  closing  a  door  and  then  attempting  to 
carry  a  piano  through  it.  We  need  the  open  door  because  we  have  a  great 
deal  to  pass  through  it.  We  need,  for  the  transfixing  of  the  bones,  all  the 
space  the  open  lip  affords.  The  lip  therefore  should  not  he  closed  in  infants 
until  the  hones  of  the  palate^  are  first  united.  From  one  to  three  months  after 
the  bones  are  united,  the  lip  may  be  operated  upon.  The  closure  of  the 
lip  does  not  materially  interfere  with  the  work  on  the  soft  palate. 

The  Late  Results  of  Cleft  Palate  Operations. — In  a  paper  recently 
read  before  the  Clinical  Congress  of  Surgeons  of  North  America,  in  London, 

July,  19 14,  I  said: 

"I  have  brought  from  America  three  patients  to  exhibit  to  you  their 
powers  of  phonation.  It  is  an  easy  matter  to  make  declarations  as  to  the 
ability  of  patients  to  speak,  following  cleft  palate  operations.  I  do  not  intend 
to  dwell  for  any  length  of  time  on  this  phase  of  the  subject.  The  patients 
will  speak  to  you  themselves  and  it  will  remain  for  you  to  determine  whether 

the  result  of  the  work  done,  according  to  my  own  methods,  has  been  success- 
ful, and  whether  the  object  desired,  in  securing  for  the  patients  perfect 

speech,  has  been  attained.  The  patients  were  operated  on  at  different 

ages. 
The  first  one  was  thirty  years  of  age  when  the  operation  was  done.  She 

wore  an  artificial  palate  for  several  years  before  I  operated.  I  have  it  here. 

You  will  observe  that  this  was  a  very  broad  cleft,  the  kind  that  many  sur- 
geons believe  inoperable.  This  cleft  was  closed  without  making  aLangenbeck 

lateral  incision.  .  As  I  remarked  in  my  paper,  I  regard  these  incisions  as  ab- 
solutely unnecessary  for  the  purpose  of  closing  the  soft  palate.     To  effect 
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a  union  and  secure  a  soft,  flexible,  useful  palate,  the  tissues  must  be  elevated, 
wire  tension  sutures  adjusted  and  fixed  upon  lead  plates. 

You  will  observe  that  the  palate  is  soft,  flexible,  and  unmarked  by  scar 
tissue,  which  almost  always  follows  when  lateral  incisions  are  made,  and  that 
it  reaches  back  to  the  posterior  pharyngeal  wall.  You  will  also  note  that  her 

articulation  is  perfect.  She  speaks  so  distinctly  that  the  most  critical  ob- 
server cannot  detect  the  slightest  defect  in  her  voice.  This,  however,  does 

not  always  follow  an  operation  which  yields  the  same  result  as  in  this 
case,  so  far  as  the  operation  itself  is  concerned.  Many  times  where  the 
operation  has  given  equally  good  results  the  patient  must  be  taught  how 

to  use  the  lips,  the  tongue — in  fact,  ail  the  parts  that  enter  into  the  forma- 
tion of  speech. 

You  will  notice  that  all  I  have  claimed  regarding  the  operation  for  adults 
is  demonstrated  to  be  true  in  what  Miss  Miller  has  said  in  regard  to  perfect 
speech.  I  am  satisfied  that  such  results,  provided  the  palate  is  not  mutilated 
by  the  formation  of  scar  tissue,  can  be  secured  in  nearly  all  cases,  provided 
the  patient  is  taught  the  mastery  of  his  vocal  organs.  It  only  shows  that  one 
who  is  determined  to  overcome  the  habits  which  were  acquired  in  infancy,  and 
which  have  clung  to  her  through  youth  and  early  womanhood,  may  succeed 
in  speaking  perfectly. 

The  next  patient  was  operated  on  when  nine  months  of  age.  She  speaks 
English,  French,  and  German.  Her  articulation  is  absolutely  perfect.  Her 
command  of  these  languages  is  such  that  no  one  would  suspect  that  she  ever 
had  a  cleft  palate.  The  young  lady  feels  that  she  escaped  the  acquiring  of 
defective  speech  because  she  was  operated  on  before  she  was  old  enough  to 
begin  to  talk. 

The  third  patient  was  operated  on  when  three  months  of  age.  In  his 
case  there  was  a  broad  cleft  of  the  entire  palate  with  harelip,  and  the  nose  was 
deflected  to  the  side  opposite  the  cleft.  On  examination  you  will  see  that  his 
dental  arch  is  so  well  formed  that  one  would  scarcely  realize  he  had  harelip, 
and  you  will  see  that  he  has  normal  nostrils  and  his  nose  is  straight.  He  also 
has  normal  speech.  It  would  be  hard  to  convince  the  mother  of  this  boy  that 
it  would  be  wise  to  defer  operation  for  cleft  palate  until  the  child  is  old  enough 
to  talk.  His  teeth  occlude  well.  He  has  but  one  tooth  absent,  and  that  is 

the  lateral  on  the  side  of  the  cleft,  which  never  erupted.  As  you  know,  this 

tooth  is  often  absent  in  cleft  palate  patients.  If  present,  it  is  so  much  di- 
verted from  its  proper  position  that  it  has  little  usefulness.  This  little  boy 

is  now  eleven  years  old;  he  has  made  excellent  progress  in  school,  and  he  is  one 
of  the  best  informed  boys  of  his  age  that  I  have  ever  met. 

In  answer  to  a  question  that  has  been  asked  regarding  the  disturbing  of 
teeth  in  moving  these  parts  together,  I  would  say  that  in  my  earlier  experience 
I  did  disturb  teeth  in  carrying  sutures  through.  I  later  found  that  careful 
manipulation  when  the  point  of  the  needle  came  in  contact  with  the  teeth 
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Fig.  500. — Two  views  of  the  author's  oral  speculum.     This  speculum  will  give  an  excellent 
view  of  the  mouth  and  will  allow  the  operator  to  work  without  interference. 

Fig.  501. — Knife  used  to  freshen  the  edges  of  the  soft  palate. 

Fig.  502. — Double-edged  knife  especially  adapted  for  cleft-palate   work.      It  is  used  to 
freshen  the  surfaces  of  the  soft  parts. 

gg__
- 

FiG.  503. — Thin-bladed  bistoury  with  long  handle  for  fine  dissection. 

Fig.  504. — Curved  bistoury  sometimes  used  in  repairing  holes  in  the  palate. 

^^ 

Fig.  505. — Angular  bistoury  with  a  double  edge  used  in  repairing  holes  in  the  palate. 
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Fig.  506. — Thill  bladed  knife  used  in  harelip  worl:. 
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Fig.  507. — -Curved  periosteo tomes  for  dividing  and  elevating  the  periosteum  from  the 
hard  palate.  They  are  made  of  different  sizes  and  angles.  The  smaller  size  is  used  in 
children  and  the  large  size  in  adults. 

Fig.  508. — The  author's  modification  of  the  English  tongue  forceps.     When  the  speculum 
is  in  position,  this  forceps  by  its  weight  will  hold  the  tongue  out  of  the  field  of  operation. 

Fig.  509. — Long  delicately  pointed  forceps  for  removing  sutures. 
43 
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Fig.  510. — Long  curved  forceps  used  for  sponging  and  grasping   tissue   and   handling 
sutures,  etc. 

Fig.  511. — Self-retaining  tissue  forceps  used  in  lip  surgery. 
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Fig.  512. — Dechamps'  needles  used  for  passing  pilot  sutures  through  the  soft  palate. 

Fig.  513. — The  author's  strong  needles  used  in  the  introduction  of  pilot  sutures  through  the 
bones  preliminary  to  passing  the  wire  sutures. 
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Fig.  514. — New  steel  drill  and  suture  carrier  used  in  cleft-palate  work  in  infants. 

i:£.i!i  J39j;«  ai-j 

Fig,  515. — Scarif3dng  instrument  used  to  roughen  the  freshened  edges  of  the  bone  and  soft 
parts  in  cleft-palate  work. 

Fig.  516. — Tenacul£e  of  different  sizes  used  in  palate  and  lip  work.  A  has  an  ex- 
tremely fine  point;  B  has  a  heavier  point;  C  has  a  right  angle  dull  point  and  is  designed  for 

changing  the  position  of  the  lead  plates  after  they  have  been  adjusted. 

Fig.  517. — Punch  used  for  making  holes  in  lead  plates. 

Fig.  518. — ^Lead  punch  for  making  the  holes  in  the  lead  plates. 
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Fig.  519. — Long-handled,  heavy-bladed  scissors  used  in  cutting  wires. 

Fig.  520. — Long-handled,  thin-bladed  scissors  used  in  cutting  horse-hair  and  silk  sutures. 

Fig.  521. — Ferguson's  mouth  gag. 

Fig.  523. — Needle  holder  used  as  a  wire  twister. 
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Fig.  524. — Brophy-Truax  needle  holder. 

Fig.  525. — Chisel  used  to  bend  the  wire  on  the  plates. 

Fig.  526. — Hagedorn  needles  for  suturing  the  skin  and  mucous  membranes. 

Fig.  527. — Forceps  used  to  hold  the  towels  in  place. 

m. 
5) 

Fig.  52S. — Flexible  pilot  suture  carrier  occasionally  used  in  operations  on  the 
palate  in  infants. 

Fig.  529. — Mosquito,  hemostatic  forceps  used  in  lip  work. 
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Fig.  530. — Author's  fine-pointed,  long-handled,  hemostatic  forceps.  The  points  are 
held  accurately  together  by  the  double  guides.  The  shanks  are  long  and  narrow  so  the 
forceps  will  not  take  up  much  room  in  the  mouth. 

Fig.  531. — Author's  modification  of  the  Jounker  ether  and  chloroform  vaporizer  used 
in  cleft-palate  and  harelip  work.  The  bottles  are  placed  in  warm  water  when  ether  is  used. 
The  foot  pump  forCes  the  anesthetic  into  the  pharynx. 

Fig.  532. — The  Wooley  syringe  used  in  the  after-treatment  of  cleft  palate.  The  boric 
solution  passes  through  the  openings  in  the  point  with  great  force,  but  not  strong  enough  to 
injure  the  tissues.     A  minimum  amount  of  solution  is  used. 
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Fig.  533. — Mouth  gag.     {Lane., 

Fig.  534. — ^Lane's  mouth  gag.     (La7ie.) 
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would  enable  the  operator  to  carry  the  needle  between  the  teeth  and,  by  so 

doing,  avoid  disturbing  them." 
Lane's  Operation. — For  many  reasons  the  operation  should  be  performed 

as  early  as  possible  after  birth.  Before  the  milk  teeth  erupt  there  is  plenty 
of  material  present  to  permit  the  closure  of  almost  any  defect  no  matter  how 

wide  it  may  be.  The  large  surfaces  of  bare  bone  left  after  Lane's  operation 
heal  very  rapidly. 

Instruments  required. 

1.  Lane's  mouth  gags  with  sharp  teeth  which  bite  into  the  gums.  These 
are  sold  in  pairs  of  proper  sizes  (Figs.  533  and  534). 

2.  Lane's  needle  holder  with  very  small  needles  (Figs.  535  and  536). 
This  was  originally  devised  for  suture  of  the  bile  ducts. 

"^ 

,  Fig.  535. — ^Lane's  needle  holder.     {Lane.)  Fig.  536. — ■ 
'  -  ■  Needles. 

{Lane.) 

3.  One  small  strong  knife.     A  Jones'  tenotome  will  serve  admirably. 
4.  Fine  sharp-pointed  scissors. 
5.  One  strong  hemostat  with  mouse  teeth  at  the  point. 
6.  Fine  strong  silk  or  hemp. 

7.  A  good  mouse- tooth  dissecting  forceps  suitable  for  catching  the  tissues 
or  the  end  of  a  needle. 

Type  A. — The  cleft  in  the  hard  palate  is  unilateral.  The  septum  is 
continuous  with  the  hard  palate  on  one  side.  The  alveolus  and  the  soft 
palate  are  also  cleft. 

Step  I. — Formation  of  reflectedfiap.  Make  the  incision  7,  5,  6,  8,  through 
the  muco-periosteum  to  the  bone  (Fig.  537).  In  order  to  obtain  plenty  of 
tissue  that  part  of  the  incision  represented  by  the  line  from  5  to  6  is  made  on 
the  outer  surface  of  the  alveolus  near  the  reflection  of  the  mucosa  from  the 

alveolus  to  the  cheek.  Make  the  incision  through  the  mucosa  of  the  soft 
palate,  but  do  not  injure  the  musculature.  Reflect  the  outlined  flap  7,  5,  6, 
8.  The  pedicle  or  hinge  of  the  flap  corresponds  to  the  edge  of  the  cleft  in 
the  palate. 

In  separating  the  muco-periosteum  from  the  bone  as  the  posterior  pala- 
tine foramen  is  approached,  an  elevator  pressed  in  between  the  flap  and  the 

bony  palate  causes  the  posterior  palatine  vessels  and  nerves  to  protrude  for  a 
considerable  length  in  a  tube  of  periosteum.  This  is  readily  grasped  by  an 
efiicient  hemostat,  which  is  left  in  place  until  hemostasis  is  assured. 

That  portion  of  the  flap  taken  from  the  soft  palate  consists  of  mucosa  and 
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submucosa.  It  is  important  not  to  injure  the  muscles  of  the  palate.  The 

reflected  flap  is  formed  on  the  side  of  the  cleft  which  is  not  attached  to  the 

septum. 

Step  2. — On  the  side  of  the  cleft  attached  to  the  septum  proceed  as  follows: 
With  forceps  pull  the  uvula  and  soft  palate  forward  so  as  to  expose  its  nasal 

surface.  Divide  the  mucosa  along  the  posterior  edge  of  the  soft  palate  (4,  3, 

Fig-  537)-  Continue  the  incision  across  the  nasal  surface  of  the  soft  palate 

to  the  point  where  the  soft  and  hard  palates  meet  at  the  edge  of  the  cleft 

(3,  2,  Fig.  537).  Continue  the  incision  forward  along  the  edge  of  the 

hard  palate  (2,  i)  and  across  the  alveolus  (i,  9).  The  part  of  the  incision 

affecting  the  hard  palate  and  the  alveolus  penetrates  the  whole  thickness  of 

Fig.  537. — Lane's  uranoplasty.     (Binnie.) 

the  muco-periosteum.  The  part  of  the  incision  affecting  the  soft  palate  only 
penetrates  the  mucosa  and  submucosa.  Reflect  the  mucous  flap  (2,  3,  4) 

outlined  on  the  nasal  surface  of  the  soft  palate.  Introduce  an  elevator 

through  the  incision  9,  i,  2  (Fig.  537)  and  separate  the  muco-periosteum 
from  the  hard  palate  and  to  a  slight  extent  from  the  alveolus  near  the  point 

9.  Divide  the  attachments  of  the  soft  palate  to  the  hard  palate  along  the 

posterior  edge  of  the  latter  leaving  intact  the  mucosa  on  the  oral  side  of  the 

palate.     During  Step  2  the  posterior  palatine  artery  remains  uninjured. 

Step  3. — Turn  the  flap  5,  7,  8,  6,  so  that  its  epithelial  covered  surface  is 
directed  toward  the  nose  and  its  raw  surface  toward  the  mouth.  Tuck 

the  edge  of  flap  5,  7,  8,  6,  well  under  flap  9,  i,  2,  3,  4,  and  fix  it  in  position 
by  two  rows  of  fine  sutures  (Figs.  538  and  539). 

Type  B. — The  cleft  is  wide;  the  septum  is  not  attached  to  the  palate;  the 
alveolus  is  not  cleft. 
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Fig.  538. — Lane's  uranoplasty.     (Bintiie.) 

Fig.  539. — ^Lane's  uranoplasty.     {Binnie.) 

Fig.  540. — {Lane.) 
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Step  I. — Make  the  flap  i,  2,  3  (Fig.  540)  as  in  Type  A. 
Step  2. — On  the  opposite  side  make  the  incision  6  through  the  muco- 

periosteum  along  the  edge  of  the  cleft.  Make  the  incision  7  and  8  on  the 
nasal  surface  of  the  soft  palate  and  reflect  a  flap  of  mucosa  from  the  soft 

palate  as  in  Type  A.  Separate  the  muco-periosteum  from  the  hard  palate 
and  divide  the  attachments  of  the  soft  to  the  hard  palate  along  the  posterior 
edge  of  the  latter,  leaving  intact  the  mucous  membrane  on  the  oral  surface. 

Step  3. — Turn  flap  1,2,3  over,  with  its  epithelial  surface  directed  toward 
the  nasal  cavity,  so  as  to  cover  the  cleft.  Tuck  the  free  edge  of  this  flap 
well  under  the  flap  10,  6,  7,  8.     The  triangular  portion  of  this  latter  flap 

Fig.  541. — {Lane 

which  was  obtained  from  the  nasal  surface  of  the  soft  palate  assists  greatly 
in  providing  a  thick  new  velum  palati. 

Step  4. — Suture  the  edge  of  flap  i,  2,  3,  to  the  base  of  flap  10,  6,  7,  8  (3, 
Fig.  541).  Suture  the  edge  of  flap  of  10,  6,  7,  8  to  the  raw  surface  of  flap 
I,  2,  3  (2,  Fig.  537). 

Note. — If  the  lower  or  free  edge  of  the  nasal  septum  extends  to  the  level  of  the 
cleft  attach  it  to  flap  i,  2  and  3  in  the  following  manner  after  completing  step  2  as 

described:  Make  an  incision  (4,  Fig.  540)  through  the  mucosa  and  periosteum  or 
perichondrium  along  the  middle  line  of  the  septum  with  two  small  transverse  incisions 

(5)  at  either  end,  and  turn  down  laterally  the  narrow  flaps  so  formed,  leaving  the  car- 
tilage or  bone  bared  and  exposed.  By  placing  flap  i,  2,  3  in  correct  position,  the  line 

along  which  it  will  rest  on  the  septal  margin  can  be  readily  defined.  Along  the  line  of 

contact  with  the  septal  margin  denude  the  surface  of  flap  i,  2,  3  with  a  sharp  knife. 
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By  a  series  of  sutures  perforating  flap  i,  2,  3  and  the  margin  of  the  septum  if  it  be  not 

too  hard,  or  the  flaps  of  muco-periosteum  if  the  edge  be  bony,  securely  fix  the  flap  to 
the  septum  (i,  Fig.  541)-     Proceed  to  Step  3. 

Type  C. — -Double  cleft  palate.  Premaxillary  bone  (P,  M,  Fig.  542)  well 
in  front  of  the  alveolar  arch  and  fixed  to  the  under  surface  of  the  nose;  the 

mesial  segment  (L)  of  lip  is  fixed  to  the  anterior  surface  of  the  premaxilla. 

Operation  by  means  of  reflected  and  pivoting  flaps.  (The  following  descrip- 

tion is  in  Mr.  Lane's  own  words.) 

"The  reflected  flap  is  obtained  by  an  incision  extending  from  i  along  the 
outer  aspect  of  the  alveolus,  through  2,  and  on  to  3,  when  it  bends  inward 
along  the  free  margin  of  the  soft  palate  to  the  uvula  4.  The  pivoting  flap  is 
obtained  by  an  incision  from  5,  along  the  outer  aspect  of  the  alveolus,  through 
6,  along  the  margin  of  the  cleft  in  the  hard  palate  from  7  to  8,  along  the 
upper  surface  of  the  soft  palate  9,  and  then  to  10. 

"The  area  of  mucous  membrane  corresponding  to  the  triangle 8,  g  and  10, 
is  raised  and  reflected  inward.  The  area  of  muco-periosteum  included  in 
5,  6,  7  and  8  is  raised  from  the  subjacent  bene,  except  at  the  point  of  entry  of 
the  posterior  palatine  vessels  and  nerves,  which  form  the  pivot  on  which 
this  flap  rotates.     The  mucous  membrane  is  stripped  from  the  premaxiUa 
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and  from  the  free  edge  of  the  septum  in  the  manner  indicated  by  the  dotted 
lines,  showing  incisions  in  the  diagram. 

''Large  flaps  are  cut  from  the  portions  of  lip  forming  the  edges  of  the  cleft, 
and  great  care  is  taken  that  they  have  an  extensive  attachment  at  their  bases. 
The  mucous  membrane  covering  the  lateral  and  lower  aspects  of  the  piece  of 
lip  lying  in  the  front  of  the  premaxilla  is  removed  (L). 

"The  reflected  flap  is  first  put  in  position;  the  mucous  membrane,  where 
it  comes  into  contact  with  the  under  surface  of  the  septum,  having  been 

Fig.  543.— (Z,fl«e.) 

rendered  raw,  is  secured  to  it  by  sutures.  The  pivoting  flap  is  then  moved 
inward  upon  the  reflected  flap,  to  which  it  is  united  firmly  by  a  double  row 
of  sutures.  Finally  the  soft  palate  is  closed  in  a  similar  manner.  This  is 
represented  in  Fig.  543. 

"After  this  the  triangular  areas  of  muco-periosteum  which  were  reflected 
from  the  premaxilla  are  fixed  in  position  (see  Fig.  544),  where  these  are 
indicated  by  Y.  The  flaps  from  the  lips  shown  as  F,  F  are  arranged  with  their 
raw  surfaces  upward.  These  are  united  to  the  raw  surfaces  of  the  flaps  from 
the  premaxilla  and  of  the  reflected  flap,  and  are  also  sutured  by  their  margins 
to  one  another  and  to  the  free  edge  of  the  pivoting  flap  (see  Fig.  545). 

"Lastly,  the  ala  of  the  nose  is  cut  away  from  the  cheek  on  either  side  and 
is  displaced  inward  where  it  is  united  by  sutures  to  the  septum,  and  is  sewn 
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to  the  cheek  in  its  new  position.  This  I  have  attempted  to  indicate  in  the 
same  diagram.  Having  brought  the  edges  of  the  lip  into  accurate  position 
by  means  of  separate  sutures,  two  sutures  of  linen  thread  are  passed  in  the 
manner  indicated  in  Fig.  546.  The  needle  perforates  the  lip  from  behind, 

and  is  made  to  re-enter  the  anterior  aspect  of  the  lip  through  the  same  hole, 

Fig.  544. — (Lane.) Fig.  545. — (Lane.) 

and  after  traversing  the  lip  transversely  it  again  emerges  and  enters  through 
the  same  hole,  the  needle  passing  directly  backward  through  the  lip.  When 
this  thread  is  made  taut  and  tied  the  opposing  raw  surfaces  of  lip  are  held  in 
accurate  position,  and  no  scar  whatever  results  from  the  presence  of  these 
deep  sutures,  which  can  be  readily  removed  when  they  have  served  their 

purpose.     In  Fig.  546  only  one  cleft  in  the  lip  is  represented." 

Fig.  546. — (Lane.) 

Type  D. — Wide  cleft  of  soft  palate. 
Step  I. — Reflect  the  flap  i,  5,  6,  7,  8  (Fig.  547)  with  its  base  at  the  edge 

of  the  cleft. 

The  flap  consists  partly  of  muco-periosteum  from  the  hard  palate  and 
alveolus  and  mostly  of  mucous  membrane  from  the  soft  palate  and  cheek. 
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The  flap  must  be  large  enough  to  easily  cover  the  defect.     Do  not  injure  the 
musculature  of  the  soft  palate. 

Fig.  547. — {Lane.) 

Fig.  548. — {Lane.) 

Step  2. — From  the  nasal  surface  of  the  soft  palate  on  the  opposite  side  of 

the  cleft  reflect  the  flap  i,  2,  3,  4  with  its  base  at  the  edge  of  the  cleft. 
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Step  3. — Suture  the  two  flaps  together  one  over  the  other  in  an  overlapping 
fashion  (Fig.  548). 

It  will  be  observed  in  Lane's  operations  that  the  space  between  the  sepa- 
rated bones,  or  the  cleft,  is  bridged  over  by  tissues,  the  superior  surface  of 

which  is  mucosa.  Now  if  the  periosteum  were  lifted  on  both  sides  and  brought 
in  contact  so  that  the  superior  freshened  surfaces  were  made  of  periosteum, 
we  would  then  have  as  a  sequel,  by  reason  of  its  osteogenetic  powers,  a  layer 
of  bone  developed.  In  the  management  of  such  cases,  I  hold  the  view 
that  the  maxillary  hones  which  are  separated  should  he  moved  in  contact  in  very 
early  infancy  before  ossification  is  so  far  advanced  as  to  prevent  bending  and 
easily  moving  them  into  proximity.  When  we  have  placed  the  edges  of  the  cleft 
bones  in  contact,  we  have  brought  the  parts  into  their  normal  condition  as  far 
as  the  breadth  of  the  jaw  and  the  relation  of  the  hones  to  each  other  is  concerned. 
The  theory  advanced  that  the  moving  of  the  separated  bones  into  contact 
will  abnormally  contract  the  upper  jaw  has  not  been  established  by  clinical 
experiences.  It  has  been  exploited  by  those  who  have  supposed  that  the 
space  forming  the  cleft  is  the  result  of  arrest  of  development  of  the  palatal 
tissues.  The  assumption  has  been  that  the  moving  of  these  parts  together 
would  produce  an  abnormally  narrow  arch.  Such  statements  are  theoretical. 

They  are  not  based  on  post-operative  observations. 
It  has  been  my  privilege  to  witness  the  work  of  Lane.  While  he  succeeds 

in  closing  the  cleft,  it  would  seem  that  the  open  fissure  is  covered  only 
by  the  soft  parts  with  no  prospect  of  bony  union,  whereas  the  bringing 

the  edges  of  the  bone  into  contact,  after  my  own  method  of  practice,  in- 
sures the  union  of  the  plates  of  the  hard  palate,  thus  establishiug  a  substantial 

bony  arcJi. 

Blair's  Operation. — "The  operation  consists  of  passing  silver  wires 
through  the  maxillary  bones  from  one  buccoalveolar  cul-de-sac  to  the 
other.  By  twisting  the  wires  over  two  lead  plates  and  by  lateral  pres- 

sure on  the  bones  and,  when  needed,  by  cutting  the  outer  wall  of  the 
orbit  through  a  very  small  mucous  incision,  the  anterior  end  of  the  cleft 
is  obliterated,  and  the  posterior  part  is  narrowed.  The  parts  of  the 
maxillae  that  are  brought  in  contact  should  be  denuded  to  the  bone.  If 

it  is  thought  expedient,  a  muco-periosteal  flap  can  be  raised  from  the 
hard  palate  on  both  sides  and  united  over  the  anterior  third  of  the  cleft. 

If  this  is  to  be  done,  the  muco-periosteal  flap  should  be  freed  and  the 
sutures  in  this  flap  inserted,  before  the  anterior  parts  of  the  maxillse  are 

completely  approximated.  The  various  steps  of  this  operation  are  illus- 
trated in  Figs.  549  to  553. 

The  needle  shown  in  Fig.  554  is  held  in  a  strong  needle  holder  and  in- 
serted high  up  in  the  cul-de-sac,  and  with  a  little  twisting  motion  it  enters 

the  bone  without  difiiculty.  In  young  infants  there  is  no  space  between  the 
tooth  and  the  orbit,  and  the  needle  either  penetrates  the  upper  part  of  the 
tooth  sac  or  passes  along  the  upper  surface  of  the  floor  of  the  orbit  (Fig. 
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555).  The  latter  course  is  often  evidenced  by  the  appearance  of  a  subcu- 

taneous orbital  hemorrhage.  We  have  never  seen  any  evil  effect  to  follow 

from  this.  The  height  at  which  the  needle  may  be  entered  can  be  judged 

by  noting  the  lower  border  of  the  orbit  on  the  face  (Fig.  555). 

■'  Dr.  Brophy  uses  the  needle  illustrated  in  Fig.  509,  and  passes  it  through 
the  gum,  at  a  lower  level  than  desci'ibed  above.  Though  this  must  do 
some  damage  to  the  developing  deciduous  teeth,  it  cannot  directly  injure 

Fig.  549. — Approximating  the  maxillfe   by  through-and-through  wires.     First  step, 
placing  a  heavy  silk  loop  through  one  maxilla  posteriorly.     (Blair.) 

the  buds  of  the  permanent  teeth,  which  at  this  time  are  very  small  and  lie 

to  the  median  side  of  the  large  crowns  of  the  teeth  of  the  iirst  dentition. 

"The  wire  we  use  is  a  very  soft  No.  20  virgin-silver  wire.  A  strong 
braided  silk,  or  silkworm  gut,  should  be  used  as  carriers  for  drawing  the 

wires  through  the  bone.  We  believe  that  placing  the  wires  above  the 

floor  of  the  orbit  and  the  lead  plates  high  up  on  the  alveolar  process  has 

several  substantial  advantages.  The  orbit  is  relatively  large  for  its  con- 
tained structures,  and  there  is  plenty  of  room  to  pass  the  needle  above  the. 

floor  through  the  orbital  fat  without  injuring  the  ocular  muscles.  The  body 

of  the  maxillary  bone  is  rather  compact  and  less  lacerated  by  the  passage 
44 
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of  the  needle  and  wires  than  is  the  alveolar  border.  Where  it  is  desired  to 

narrow  the  posterior  part  of  the  cleft,  the  high  position  of  the  wires  and 
plates  gives  a  better  hold  for  retention.  It  is  a  surgical  impossibility  to 
bring  the  borders  of  the  palate  processes  in  contact  with  each  other  by  this 
operation,  and  even  in  very  young  infants  the  posterior  part  of  the  cleft 
cannot  be  narrowed  to  any  considerable  degree  without  employing  a  crushing 
force.  This  can  be  done  by  covering  the  jaws  of  a  pair  of  long  sequestrum 
forceps,  inserting  them  through  the  mucous  membrane  at  the  upper  fornix  of 
the  vestibule  on  each  side,  and  getting  a  grasp  on  the  bodies  of  the  maxillary 

--a 

Fig.  550. — Approximating   the   maxillae   by   through-and- through   wires.     Second  step, 
placing  a  heavy  silk  loop  through  the  other  maxilla  posteriorly.     {Blair.) 

bones  (Figs.  556  and  557).  If  any  pressure  is  exerted  on  the  alveoli,  they  will 
fracture  into  the  tooth  sacs,  and  the  teeth  will  be  expelled.  The  borders 
of  the  anterior  part  of  the  cleft  can  be  closed  by  simply  pressing  open  the 
alveoli  with  the  fingers  or  with  the  handle  of  a  knife,  and  taking  up  the  slack 
in  the  wires  by  twisting  them  on  each  side  alternately.  No  attempt  should 
be  made  to  draw  the  bones  together  by  simply  twisting  the  wires,  and  both 
wires  must  share  equally  in  the  twist,  otherwise  one  of  them  is  apt  to  snap  at 
the  plate. 

"  With  increasing  observation,  we  are  more  and  more  inclined  to  simply 
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obliterate  the  anterior  part  of  the  cleft  and  allow  the  posterior  portion  to 
take  care  of  itself  until  the  flap  operation  is  performed.  At  the  age  of  ten 
months  or  two  years,  it  is  usually  easy  to  close  the  posterior  part  of  the  cleft 
by  a  von  Langenbeck  operation.     In  the  Brophy  operation  there  is  little 

C-- 

C-- 

Fig.  551. — Approximating  the  maxillae  by  through-and-through  wires.  Anteriorly  is 
shown  how  one  loop  (a')  is  passed  over  the  ends  of  the  second  loop  (b').  By  drawing  on  the 
{a')  loop,  the  (6')  loop  is  made  to  traverse  both  maxillae.  (6)  shows  loop  in  position  with 
wire;  (c)  ready  to  be  drawn  in  place.     (Blair.) 

hemorrhage,  and  unless  too  energetic  efforts  have  been  made  to  close  the 
posterior  part  of  the  cleft,  there  is  no  shock. 

"The  objection  that  has  been  argued  against  this  operation,  that  it  unduly 
narrows  the  palate  and  the  nasal  passages,  is  not  necessarily  true;  for  the 
maxillary  bones  are  already  spread  apart,  and  the  operation  attempts  simply 
to  restore  them  to  the  natural  position.  However,  it  is  very  easy  in  some 
cases  to  carry  the  operation  to  the  extent  of  obstructing  the  anterior  part  of 
the  nasal  fossa  and  cause  nasal  obstruction  on  one  or  both  sides.     This 
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point  should  be  carefully  watched,  and  each  nasal  fossa  should,  in  a  young 

infant,   admit  a  probe  with  a  head  2  or  3  millimeters  in  diameter.     The 

Fig.  552.— Approximation  of  the  maxillae  by  through-and- through  wires.  Showing  two 
double  wires  in  position  threaded  at  each  end  on  a  lead  plate  (d).  If  single  wires  are  used, 
No.  20  is  the  proper  size,  while  Xo.  22  or  24  is  used  double.     (Blair.) 

Fig.  553. — Approximation  of  the  maxillae  by  through-and-through  wires.  This  shows 
the  maxillae  approximated.  This  is  done  by  pressing  the  bones  together  and  taking  up  the 
slack  by  twisting  appropriate  wires.  The  approximation  of  the  alveolar  part  of  the  cleft  is 
made  more  sure  by  bringing  two  of  the  wires  around  the  intermaxillary  bone  and  twisting 
them  at  {g,g).     (Blair.) 

deciduous  teeth  are  usually  lost  soon  after  the  operation;  but  this   often 

happens  in  cleft  palate  cases  where  no  operating  has  been  done,  and  is  a 
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Fig.  554. — The  needle  used  in  piercing  the  maxillae  is  known  as  a  f.^-circle,  reverse-eyed 
Hagedorn.  Two  sizes  are  used:  one  a  circle  the  size  of  a  nickel,  the  other  the  size  of  a  quar- 

ter.    Some  of  the  broad  cutting  point  is  ground  oS.     (Blair.) 

Fig.  555. — An  accurate  diagrammatic  reproduction  of  a  section  of  a  frozen  head  of  an 
infant  with  a  single  cleft  of  the  palate.  This  illustrates  how  a  pg-circle  needle  can  be  made 
to  pass  from  the  upper  buccal  fornix,  through  the  jaw-bone,  along  the  floor  of  the  orbit  and 
into  the  cleft.     (Blair.) 

Fig.  556. — Showing  position  of  the  jaws  of  the  forceps  in  forceful  approximation  of  the 
maxillje.     (Blair.) 
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minor  consideration.  In  doing  the  operation,  Dr.  Brophy  draws  two  wires 
through  each  hole  in  the  bones,  principally  to  have  a  reserve  in  case  one 
wire  breaks.  If  a  soft  No.  20  wire  is  used,  and  the  wires  are  twisted  only 
to  take  up  the  slack  that  is  gained  by  pushing  the  maxillas  together,  there 
will  be  no  danger  of  their  breaking  short.     The  prominent  intermaxillary 

Fig.  557. — Double-edged  knife,  occasionally  used  in  cutting  the  maxillae.  It  is  thrust 
high  into  the  body  of  the  bone,  through  a  small  opening  in  the  mucous  membrane,  and 
moved  forward  and  backward  in  the  bone.     (Blair.) 

part  of  the  alveolus  can  be  held  back,  either  by  twisting  two  of  the  long 
ends  of  the  wires  around  the  front  of  the  gum  (Fig.  553)  or  by  passing 
a  separate  finer  wire  through  the  alveolus  on  each  side  of  the  cleft.  If 
the  needle  pierces  the  alveolar  process  of  the  intermaxillary  bone,  it  should 
be  in  the  midline.     By  doing  this,  injury  to  the  buds  of  the  permanent  central 

Fig.  559. 

Result  of  the  Brophy  operation 

Fig.  558. 

Fig.  558. — Wide  single  cleft  in  a  very  young  infant, 
shown  in  next  figure. 

Fig.  559. — Shows  the  result  that  may  be  obtained  by  the  Brophy  operation,  in  a  very 
young  infant.  In  doing  this,  the  nasal  passages  should  not  be  obstructed.  Although  this 
infant  did  well  in  every  way,  stUl  drawing  together  the  maxUlae  to  the  extent  here  shown  may 
produce  nasal  obstruction.     (Blair.) 

incisors  will  be  avoided.  In  either  case  it  is  better  to  pass  the  wire  through 
the  fraenum  and  make  the  twist  at  one  side,  as  this  places  the  wire  higher 
on  the  bone.  The  twisted  ends  should  be  cut  short  and  bent  so  as  not  to 
stick  into  the  cheeks. 

"The  operation  illustrated  above  is  the  one  we  performed  for  a  number 
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of  years  on  every  wide  complete  cleft  in  an  infant  under  three  months 

(Figs.  558  and  559).  Of  late  we  have  been  satisfied,  in  very  young  infants 
with  single  clefts,  to  forcefully  approximate  the  maxillae  and  pass  one  wire 
through  the  anterior  part  of  the  jaws,  bringing  it  around  in  front  of  the 
intermaxillary  bone  without  the  lead  plates.  This  is  a  simpler  operation, 
and  we  believe  here  that  the  results  are  equally  satisfactory. 

"The  closure  of  the  posterior  part  of  the  palate  and  velum  is  done  later 
by  the  ordinary  flap-sliding  operation  at  any  time  between  the  sixth  and  eight- 

eenth month,  or  even  later.  It  is  easier  to  do  it  at  a  year  or  eighteen 

months  than  at  an  early  period.  It  should  be  done  before  the  end  of  the' 
second  year.  The  health  of  the  child,  the  season,  and  the  state  of  dentition 

are  all  to  be  considered." 

POST-OPERATIVE  TREATMENT 

Washing  the  Stomach. — During  the  operation  mucus,  saliva  and  blood 
will  be  swallowed  by  the  patient.  It  is  too  apparent  to  require  comment 
that  the  accumulation  of  saliva,  mucus  and  blood,  in  the  form  in  which 

they  mix  in  the  stomach,  would  cause  a  general  disturbance  of  the  alimen- 
tary canal.  Immediately  following  the  operation,  I  have  found  it  advan- 

tageous to  irrigate  the  stomach  and  wash  away  its  entire  contents.  To  do 

this,  the  patient's  head  should  be  inclined  backward  considerably.  A 
stomach  tube  of  suitable  size,  lubricated  with  vaseline  so  it  will  pass  readily, 
should  be  introduced.  At  the  outer  end  a  funnel  is  fixed  and  warmed  water 

poured  into  the  stomach  until  no  more  can  be  admitted.  Then  the  patient 
is  turned  over  upon  his  face,  the  feet  elevated,  the  funnel  quickly  lowered 
and  the  contents  of  the  stomach  siphoned  out.  This  may  be  repeated  two 
or  three  times  until  the  fluid  of  the  stomach  comes  away  clear.  In  young 
children,  a  large  sized  catheter.  No.  26  F.,  will  serve  the  purpose  very  well. 
I  have  found  that  in  young  children  the  temperature  does  not  rise  so 
high,  following  washing  of  the  stomach,  as  in  cases  where  this  precaution 
has  not  been  observed. 

Watching  Patient  Essential. — After  the  stomach  has  been  irrigated  and  its 
contents  removed,  the  patient  should  be  wrapped  warmly  before  leaving  the 
operating  room  and  carried  quickly  to  his  bed,  where  hot  water  bottles  should 
be  placed  at  the  back  and  feet,  caution  being  observed  to  avoid  burning  from 
overheated  bottles.  With  the  patient  on  one  side,  the  tongue  is  not  so  likely 
to  fall  back  into  the  pharynx  and  interfere  with  respiration.  The  nurse 
should  be  in  constant  attendance  until  the  patient  has  recovered  from  the 
effects  of  the  anesthetic  lest  difiicult  respiration  or  circulation  should  require 
the  services  of  the  interne,  who  should  always  be  within  call. 

Preventing  Infection. — Reahzing  that  the  mouth  and  nose  are  great  centers 
of  infection,  the  management  of  a  palate,  following  the  operation,  must 
receive  careful  attention.     In  describing  the  preparation  of  the  patient,  it 
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will  be  remembered  that  frequent  irrigation  of  the  nose  and  mouth  was 

recommended,  with  a  view  to  freeing  the  field  of  operation,  as  far  as  possible, 

from  pathogenic  micro-organisms.  Following  an  operation,  the  same  care 
should  be  exercised,  to  prevent  infection  and  destruction  of  the  approximated 

tissues  which  we  are  endeavoring  to  unite.  Great  responsibility,  therefore, 

falls  upon  the  interne  and  the  nurses  in  charge  in  carrying  out  antiseptic 

methods.  A  systematic  course  of  irrigation  should  be  employed,  the  nose 

and  mouth  being  irrigated  at  least  three  times  a  day  with  boric  acid  or  normal 

salt  solution.  A  fountain  syringe  may  be  employed  for  this  purpose,  the 

point  of  the  syringe  being  carried  into  the  nose  while  the  patient  is  so  posed 

that  the  fluid  will  escape  through  the  mouth.  The  patient  will  not  be  so 

likely  to  swallow  the  fluid.  Dr.  Woolley's  metal  point  rubber  bulb  syringe 
is  so  constructed  that  a  fine  spray  may  be  directed  against  the  surfaces  of 

the  palate  with  considerable  force  as  well  as  through  the  nose  (Fig.  532). 

This  spray  will  thoroughly  remove  the  secretions  that  accumulate  upon  the 

membranes.  The  soft  rubber  bulb  ear  syringe  also  serves  the  purpose  very 

well.  If  the  mucus  and  saliva  become  thick  and  ropy  and  seem  to  cling 

tenaciously  to  the  palate  or  nose,  they  may  be  more  effectually  removed 

by  making  use  of  a  little  alcohol  added  to  the  boric  acid  solution  (a  dram  to 

one  pint) .  This  will  cut  away  the  mucus  and  leave  the  surfaces  free  and 
clean. 

The  spraying  of  the  nose  with  a  twenty  per  cent,  solution  of  argyrol  is  an 

excellent  prophylactic.  Touching  the  line  of  union  on  the  lingual  aspect  of 

the  palate  with  a  twenty  per  cent,  solution  of  argyrol  serves  as  a  preventive  of 

infection.  Particles  of  food  and  incrusted  mucus,  which  may  collect  about 

the  plates,  should  be  thoroughly  removed.  The  patient  should  be  given  only 

liquid  food  for  the  first  five  or  six  days  following  operation.  A  month  or  two 

after  an  operation  for  cleft  of  the  velum,  the  soft  palate  may  be  benefited  by 

gentle  massage.  This  will  stimulate  the  circulation  and  give  a  greater 

degree  of  flexibility. 

When  Infection  Occurs. — Should  infection  of  the  parts  occur,  unfortu- 
nately, and  the  application  of  the  twenty  per  cent,  solution  of  argyrol  fail  to 

destroy  the  pathogenic  micro-organisms  and  arrest  the  destructive  process, 
the  surf  aces  should  be  painted  with  tincture  of  iodin.  I  have  found  iodin  the 

most  potent  of  germicides  and  I  rely  upon  it  to  arrest  infection  when  all 

other  agents  fail.  Under  no  circumstances  whatever  should  hydrogen  per- 
oxide be  used  as  an  irrigant  or  as  a  local  application.  When  the  oxygen  is 

liberated,  the  line  of  sutures  will  be  torn  out  and  the  parts  separated  thus 

destroying  the  work.  It  has  never  occurred  in  my  experience  that  the  tissues 

have  become  necrotic  or  sloughed  following  the  early  operations  of  moving 

the  bones  together.  Happily,  these  bones  are  richly  supplied  with  blood  and 

the  nutrition  is,  therefore,  abundant  to  establish  the  process  of  repair  and 

preserve  within  all  the  tissues  a  liberal  circulation. 
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SECONDARY  OPERATIONS  ON  THE  PALATE 

The  most  successful  operators  sometimes  meet  with  failure  in  securing 

a  union  of  the  divided  parts  (Figs.  560  to  563).  This  failure  may  be  partial 

or  complete.  The  surgeon  approximates  the  freshened  edges  of  the  fissure 

and,  by  the  use  of  lead  plates,  holds  the  parts  in  quiet  contact.  With  these 

plates,  previously  described  and  illustrated,  he  is  able  to  maintain  an  ap- 

proximation of  the  edges  of  the  cleft,  but  the  work  of  Nature  cannot  always 

be  relied  upon  to  efTect  the  process  of  repair.     The  question  resolves  itself 

Fig.  560. — a,  Partial  non-union  of 
soft  palate  following  repair;  edges  de- 

nuded, b,  Silver  wire  in  situ,  c,  c\ 
Line  of  approximation  of  segments  of 
hard  palate  obtained  by  previous  opera- 
tion. 

Fig.  561. — a,  Small  opening  in  soft 
palate  closed  by  horse-hair  sutures  after 
denudation  of  margins,  b,  silver  wire 
retention  sutures  twisted  in  position. 
C,  cleft  of  hard  palate  closed  at  pre- 

vious operation. 

into  the  behavior  of  wounds.  The  experienced  surgeon  realizes  fully  that 

in  a  wound  immediate  repair  does  not  always  take  place.  In  some  patients 

the  repair  of  a  wound  is  tardy,  while  in  others  the  lips  of  the  wound,  though 

in  contact,  remain  ununited  for  a  considerable  length  of  time  and  may  refuse 

to  heal.  Such  is  the  case  occasionally  in  the  closing  of  a  cleft  palate.  The 

general  condition  of  the  patient  is  oftentimes  responsible  for  partial  or  com- 

plete failure  of  union  following  these  operations.  The  patient's  physical 
condition,  as  has  been  stated,  should  be  considered  carefully  prior  to  any 

operation. 

When  to  Re-operate. — If  either  partial  or  complete  failure  of  union  of  the 
palate  follows  an  operation,  it  would  be  extremely  unwise  to  operate  again 
until  after  sufficient  time  has  elapsed  to  enable  the  tissues  to  fully  recover 

from  the  effects  of  the  first  operation.     If  there  is  failure  of  union  throughout 
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the  entire  length  of  the  palate,  from  three  to  six  months  should  be  allowed  to 
pass  before  another  operation  is  attempted,  when  it  will  be  necessary  to 
repeat  the  first  operation  with  such  modifications  as  the  condition  of  the  parts 
may  require.  Among  some  of  the  most  difl&cult  operations  on  cleft  palates 
are  those  following  failure  of  union  or  the  breaking  down  of  tissues.  As  a 
result  of  making  lateral  incisions  through  the  soft  parts,  a  great  mass  of 
cicatricial  tissue  is  sometimes  encountered,  the  circulation  of  which  is  poor, 

and  the  union  of  the  edges  following  freshening  and  suturing  is  thereby  ren- 
dered far  more  uncertain  than  it  was  at  the  first  operation. 

Fig.  562. — a,  Partial  non-union  of 
soft  palate  following  repair;  edges  de- 

nuded, b,  Lead  plates  and  silver  wire 
in  position  showing  relation  to  opening. 
c,  Cleft  of  hard  palate  closed  by  pre- 

vious operation. 

Fig.  563. — a,  Opening  in  soft  palate 
closed  by  horse-hair  sutures  after  de- 

nudation of  margins,  b,  Lead  plates 
with  silver  wire  sutures  twisted  to  main- 

tain approximation  without  tension,  c, 
Cleft  of  the  hard  palate  closed  by  pre- 

vious operation. 

Repairing  Small  Openings. — In  my  earlier  experience,  if  a  small  opening 
remained,  I  attempted,  as  soon  as  it  was  discovered,  to  close  it  by  suturing — 
in  most  cases  to  my  regret.  If  a  small  opening  follows,  the  young  surgeon 
is  strongly  inclined  to  attempt  its  closure  before  the  tissues  have  recovered 
from  the  previous  operation.  I  am  satisfied  such  attempts,  when  the  tissues 
are  stiU  congested,  are  not  justifiable.  Several  weeks,  or  even  months,  should 
be  allowed  for  the  parts  to  recover  their  normal  circulation  and  tonicity.  A 
hole  in  the  palate  may  vary  from  the  size  of  a  small  sinus,  which  will  admit 
only  a  small  silver  probe,  to  an  opening  as  wide  as  the  palate.  The  closing 
of  a  hole  of  this  character  may  be  accompHshed  in  two  ways,  the  methods  to 
be  employed  depending  largely  upon  the  size  and  character  of  the  opening. 
If  a  smaU  opening  occurs  in  the  soft  palate  it  may  be  closed  by  suturing  with 
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Fig.  564.  Fig.  565. 

Fig.  564. — ff,  Opening  in  hard  palate.  6,  Silver  wire  retention  sutures  in  place.  J,  Area 
of  periosteum  elevated  from  the  bone  to  prevent  tension. 

Fig.  565. — a,  Opening  in  hard  palate  closed  by  horse-hair  sutures  following  denudation 
of  margins,  b,  Silver  wire  retention  sutures  twisted,  c,  Approximation  of  alveolar  proc- 

esses obtained  by  previous  operation,  d,  Dotted  line  indicates  area  of  soft  parts  and  peri- 
osteum elevated  to  permit  margins  of  opening  to  be  approximated  with  least  degree  of 

tension,  e,  Indicates  incisions  through  soft  tissues;  to  be  employed  when  tension  warrants, 
further  explained  by  Fig.  568. 

Fig.  566.  Fig.  567. 

Fig.  566. — a,  Opening  in  hard  palate  following  repair,  edges  denuded,  b,  Silver  wire 
and  lead  plates  in  position,  c,  Approximation  of  alveolar  processes  obtained  by  previous 
operation. 

Fig.  567. — a,  Opening  in  hard  palate  closed  by  horse-hair  suture,  b,  Lead  plates  m 
position  and  silver  wire  retention  sutures  twisted,  c,  Approximation  of  alveolar  processes 

obtained  by  previous  operation,  d,  Dotted  line  indicates  areaof  soft  parts  and  periosteum 

elevated  to  prevent  tension.     Incisions  may  bo  employed  as  in  Fig.  565  if  tension  persists. 
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horse-hair  or  silver  wire;  if  the  opening  is  of  larger  size  in  the  soft  parts, 
silver  wire  with  lead  plates  may  be  used  to  secure  tension  upon  the  tissues 

(Figs.  560  to  563).  If  small  openings  occur  in  the  bone,  the  muco-periosteum 
should  be  raised  with  the  periosteal  elevators,  the  edges  freshened  and  the 

parts  sutured.  The  raising  of  the  muco-periosteum  will  drop  these  parts 
low  enough,  oftentimes,  to  enable  the  freshened  edges  to  be  brought  directly 
together  without  incisions  (Figs.  564  to  567).  If,  however,  the  edges  will 
not  meet,  oblique  incisions  are  made  to  the  bone  close  to  the  teeth  which 
allows  the  edges  of  the  opening  to  meet. 

a  c  b 

Sagittal  Section 

Fig.  568. — Sagittal  section  illustrating  the  technic  of  closing  a  large  hole  in  the  hard 
palate.  The  muco-periosteum  has  been  lifted  from  the  bone,  a,  Correct  method  of  mak- 

ing incision  through  the  soft  parts.  The  incision  is  started  near  the  border  of  the  teeth  and 
carried  obliquely  upward  so  that  a  large  part  of  the  freshened  surfaces  maj^  be  kept  in  con- 

tact, h,  Incorrect  incision.  An  incision  made  straight  through  the  membranes  is  fol- 
lowed by  separation  of  the  soft  tissues,  thus  retarding  healing  and  sometimes  results  in 

failure  of  union,  c,  The  opening  closed  by  wire  sutures,  d,  Vomer,  e,  Palatal  process  of 
the  maxilla.  /,  Mucous  surface,  g.  Periosteal  surface.  The  artist  should  have  made  the 
incisions  a  little  closer  to  the  teeth,  so  as  to  avoid  the  blood  vessels. 

Repairing  Large  Openings  in  the  Hard  Palate. — In  larger  openings 
it  becomes  necessary  to  move  the  soft  parts  farther  than^  their  attachments 
will  permit.     There  are  two  methods  by  which  this  opening  may  be  closed: 

First,  by  lifting  the  muco-periosteum  from  the  bone,  freshening  the 
edges  of  the  opening  and  introducing  silver  wire  sutures,  which  are  twisted 
so  as  to  bring  the  edges  of  the  opening  into  as  close  proximity  as  possible. 

After  this,  incisions  are  made  very  close  to  the  teeth  and  the  muco-periosteum 
moved  toward  the  median  line  by  further  twisting  the  wire  sutures.  Thus 
the  edges  can  be  brought  into  contact.  These  incisions  should  be  so  made 
that  the  bone  will  not  be  entirely  denuded  of  periosteum,  as  would  be  the 
case  if  the  knife  were  carried  straight  through  it.     This  can  be  obviated 
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by  making  an  oblique  incision  which  starts  close  to  the  alveolar  margin, 

carrying  the  incision  upward  and  inward  so  as  to  bring  the  edge  of  the  knife 

to  the  bone  about  one-fourth  of  an  inch  medially  from  the  point  of  entrance 
(Fig.  568).  It  will  be  seen  that  the  freshened  surface  of  connective  tissue 

on  both  sides  of  the  incision  will  unite  and  close  the  aperture.  The  openings 

made  by  the  side  of  the  teeth  should  foe  lightly  packed  with  iodoform  gauze 

so  as  to  prevent  the  passage  of  air  and  to  promote  the  formation  of  granula- 

tion tissue  along  the  line  of  incisions.  The  incisions  made  through  the  muco- 
periosteum  at  the  border  of  the  alveolar  processes  leave  openings  which  will 

soon  close  by  the  formation  of  granulation  tissue  and  the  palate  at  this  par- 
ticular location  will  not  be  impaired. 

Fig.  569. — Drawing  from  plaster  cast  showing  a  large  opening  in  the  hard  palate  in  a 
young  child,  the  result  of  failure  to  secure  a  union  following  cleft  palate  operation. 

It  must  not  be  understood  that  these  incisions  are  not  in  accord  with 

my  statements  regarding  incisions  in  the  soft  parts  for  the  division  of  the  ten- 

sor palati  muscle  in  operating  on  the  palate.  The  division  of  the  tensor 

palati  muscle,  in  my  opinion,  is  not  called  for  in  any  palate  operation,  with, 

perhaps,  some  rare  exceptions.  Its  division  does  impair  the  function  of  the 

palate  and  of  hearing,  but  the  division  of  part  of  the  muco-periosteum  cover- 

ing the  hard  palate  cannot  result  in  any  injury  since  the  hard  palate  is  a  soHd, 

immovable  arch  and  the  formation  of  cicatricial  tissue  over  its  surfaces,  there- 

fore, does  not  interfere  in  any  way  with  its  function. 

When  large  openings  or  holes  remain  in  the  hard  palate  in  children  follow- 

ing operation  (Fig.  569),  owing  to  failure  of  union,  I  have  frequently  extracted 

the  upper  deciduous  molars  on  each  side  (Fig.  570).  I  have  done  this  in 

children  prior  to  the  eruption  of  the  first  permanent  molar  teeth,  which 

occurs  about  the  sixth  year.     It  is  essential  to  wait  until  the  sockets  of  the 
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teeth  have  perfectly  closed,  a  period  of  something  like  six  months.  Then 

an  incision  is  made  through  the  muco-periosteum,  beginning  at  the  palatal 
surface  of  the  cuspid  tooth,  carrying  the  incision  across  the  alveolar  process, 

Fig.  570. — Deciduous  molar  teeth  removed  so  as  to  provide  for  the  making  of  flaps 
to  close  the  opening. 

Fig.  571. — Flaps  made  and  opening  closed.     New  openings  will  fill  in  with 
granulation  tissue. 

upward  over  the  external  alveolar  plate  and  up  upon  the  buccal  mucous 
membrane,  backward  beyond  the  tuberosity  of  the  jaw  and  then  inward 
toward  the  soft  palate.     This  incision  is  made  deep  enough  into  the  tissues 
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of  the  cheek  to  enable  the  operator  to  carry  away  considerable  of  the  muscular 
tissue.  The  parts  are  dissected  away  from  the  bone  and  we  thus  get  a  great 
quantity  of  tissue  with  which  to  close  the  opening  (Fig.  571).  The  loss  of  the 
deciduous  upper  molar  teeth,  between  the  age  of  five  and  six  years,  is  always 
to  be  regretted,  but  the  removal  of  the  deformity  of  the  palate  renders  the 
procedure  justifiable.  It  is  needless  to  state  that  we  would  not  remove 
these  teeth  except  as  a  last  resort. 

Repairing  Very  Large  Opening. — Second.  The  majority  of  the  post- 
operative openings  of  the  hard  palate,  I  regret  to  state,  are  not  infre- 

quently due  to  the  methods  still  practised,  namely,  the  chiseling  of  the 
bone  and  moving  the  palatal  plates  of  the  bones  toward  the  median  li^e 

Fig.  572. — Davis  Colley  Method.     Flaps  in  position.     {Bryant's  Operative  Surgery,  Copy- 
right by  D.  Appleton  &°  Co.,  New  York.) 

for  the  purpose  of  approximating  them  and  thus  closing  the  cleft.  The 
bones  thus  separated  sometimes  become  necrotic,  slough  out  and  leave 
enormous  openings  in  the  palate.  In  other  cases,  the  openings  are  due  only 

to  the  failure  of  the  tissues  to  unite  following  previous  operations.  In  speak- 
ing of  methods  of  dividing  the  bones  according  to  Dieffenbach  and  Fergusson, 

Bryant  comments  thus:  "Differences  of  opinion  exist  among  competent 
authorities  regarding  the  wisdom  of  this  plan  of  practice,  it  being  claimed 
that  hemorrhage,  sloughing,  necrosis  and  septicemia  are  quite  prominent 

factors  in  its  history,  especially  in  children  of  lessened  vigor." 
The  second  method  is  to  make  use  of  flaps  from  the  muco-periosteum  carry- 
ing them  over  the  opening  and  securing  them  there  by  suturing  by  the  Davies- 

Colley  method.  This  consists  in  the  making  of  a  long,  triangular  shaped  flap, 
extending  from  a  point  just  posterior  to  the  incisor  teeth  and  sufficiently 
back  to  avoid  the  division  of  the  palatine  artery.  The  base  of  the  triangle 
extends  as  far  back  as  the  tuberosity  of  the  maxillae.  The  breadth  of  the 
flap  extends  from  the  border  of  the  alveolar  process  almost  to  the  border 
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of  the  cleft.  Another  flap  is  made  by  an  incision  along  the  alveolar  border 

of  the  opposite  side,  or  at  the  other  side  of  the  cleft.  The  inner  border 

of  the  flap  is  continuous  with  the  soft  parts  at  the  edge  of  the  cleft.  Be- 
ginning at  the  alveolar  incision,  the  flap  is  raised  from  the  bone  and  turned, 

hinge-like,  over  across  the  cleft.  This  flap  is  turned  in  such  a  fashion  that 
the  freshened  surface  comes  in  contact  with  the  freshened  surface  of  the  flap 

first  made,  being  secured  in  the  position  by  means  of  sutures.  The  flaps 

thus  crossed  (Fig.  572)  are  sutured  together,  forming  a  bridge  over  the 

hole.  The  hole  is  thus  closed,  with  little  hemorrhage  and  with  a  reason- 
able assurance  of  success. 

ADVANTAGES  OF  THE  USE  OF  LEAD  PLATES  AND  SILVER  WIRE 
SUTURES 

First. — The  sutures  do  not  cut  out,  since  the  lead  plates  extend  the  whole 
length  of  the  cleft  of  the  soft  palate  and,  as  the  wires  are  tightened,  the  plates 

make  tension  on  the  entire  length  of  the  soft  parts.  The  holding  of  the  edges 

of  the  fissure  in  contact,  therefore,  is  not  by  the  sutures  alone,  which  exert 

pressure  on  so  limited  a  portion  of  the  tissues,  but  by  the  lead  plates. 

Second. — The  lead  plates  serve  as  a  splint,  rendering  the  palate  inflexible 
to  a  very  great  extent.  The  movements,  which  are  almost  constant,  are  very 

largely  suspended.  The  active  muscles  are  put  out  of  use  until  the  edges  of 

the  cleft  unite.  The  twisted  wires  bent  down  over  the  plates  furnish  a  most 

excellent  protection  of  the  palate,  as  they  are  uncomfortable  to  the  touch  of 

the  tongue,  yet  do  not  lacerate  nor  abrade  it.  The  contact  of  the  tongue  is 

not  pleasant  and  this  is  very  fortunate  because  the  patient  will  keep  the 

tongue  away  from  the  palate  and  allow  it  to  heal  without  being  disturbed. 

I  regard  the  adjustment  of  devices  in  the  form  of  artificial  palates  and  the  like, 

as  a  means  of  protection  to  the  sutures,  as  clumsy,  unclean  and  wholly  un- 
necessary. Having  first  devised  lead  plates  as  a  means  of  approximating  and 

holding  the  borders  of  the  cleft  in  quiet  contact,  I  am  confident  that  better 

results  can  be  secured  by  their  use  than  by  the  employment  of  sutures  alone. 

Third. — With  the  silver  sutures  and  lead  plates  in  position,  with  the  edges 
of  the  cleft  approximated  with  hair  sutures,  we  at  once  see  that /or  the  purpose 

of  relieving  tension,  the  making  of  lateral  incisions  through  the  tensor  palati  or 

any  of  the  other  palatal  muscles,  with  all  the  residting  permanent  injuries,  is  not 
necessary. 

Myotomy  Unnecessary. — The  myotomy  method  of  operating  was 
devised  in  1844  by  Sir  William  Fergusson  of  London.  He  recognized  that 

the  tension  on  the  sutures  was  frequently  followed  by  their  cutting  out 

and  consequent  failure  of  the  approximated  tissues  to  unite.  To  relieve 

this  tension,  Fergusson  resorted  to  myotomy:  dividing  the  levator  palati, 

the  palato-glossal  and  palato-pharyngeal  muscles.  It  was  found  that 

Fergusson's  operation  was  not  so  frequently  followed  by  the  sutures  cut- 
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ting  out  and,  consequently,   it  became  popular.     Sixteen  years  later,   in 
i860.  Dr.  Agnew  of  Philadelphia,  pointed  out  that  the  action  of  the  tensor 

-»./''%,  _ l-l:yy- 

Fig.  573. — Muscles. of  the  soft  palate,     o,  Line  of  division  of  muscles,     t,  Line  of  incision. 
c,  Palatine  vessels.     {Bryant.) 

Fig.  574. — Showing  the  distribution  of  the  posterior  palatine  and  its  anastomosis  with 
the  anterior  palatine  artery.  The  dotted  lines  show  where  incisions  are  made  in  closing 
large  holes  in  the  hard  palate.     {Source  imknoicn.) 

palati  drew  the  newly  approximated  surfaces  of  the  soft  palate  apart,  causing 
the  sutures  to  cut  out  and  consequent  failure  of  the  operation.     To  relieve  this 

45 
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tension,  Dr.  Agnew  divided  these  muscles  at  their  constricted  parts,  as  they 

passed  over  the  hamular  process  of  the  sphenoid  bone,  thus  relaxing  the  ten- 
sion upon  the  soft  palate  and  causing  the  sutures  to  cut  out  less  frequently 

(Fig.  573).  While  the  efforts  of  the  distinguished  surgeons  named  made  it 
possible  to  avoid  many  of  the  failures  resulting  from  the  sutures  cutting  out 
and  the  edges  of  the  segments  separating,  a  clinical  experience  extending 

over  many  years  and  a  study  of  the  palates  of  patients  so  treated^  convinces 
me  that  myotomy  is  not  only  unnecessary,  hut  positively  detrimental. 

NINE  REASONS  WHY  LATERAL  INCISIONS    THROUGH    THE    SOFT    PARTS 
SHOULD  NOT  BE  MADE  AND  THE  MUSCLES  OF  THE  PALATE  DIVIDED 

Operations  for  the  closure  of  the  soft  palate  (staphylorrhaphy)  should  be 
performed  in  such  a  way  as  to  leave  the  tissues  in  the  most  favorable  condition 
for  the  performance  of  their  normal  functions.  The  surgeon  must  keep  in 
mind  the  importance  of  producing  for  the  patient  not  only  a  surgical  success 
in  bringing  the  divided  tissues  in  contact  and  uniting  them,  but  he  must  do 
his  work  in  such  a  manner  as  to  leave  the  parts,  as  far  as  possible,  free  from 
permanent  defects  so  that  his  patient  may  acquire  normal  speech.  To  do 
this,  the  surgeon  must  not  resort  to  myotomy  nor  the  making  of  lateral  incisions 
in  the  soft  parts,  for  the  following  reasons: 

1.  The  tensor  palati  muscle  arises  from  the  scaphoid  fossa  of  the  sphe- 
noid bone  and  the  cartilaginous  portion  of  the  Eustachian  tube.  It  is 

directed  downward,  then  reflected  over  the  hamular  process  and  passes 
forward  to  be  inserted  into  the  anterior  surface  of  the  soft  palate  (Fig.  575). 
The  action  of  the  tensor  palati  muscle  is  to  render  the  soft  palate  tense  and 
to  dilate  the  pharyngeal  orifice  of  the  Eustachian  tube.  The  division  of  this 
muscle,  as  it  passes  over  the  hamular  process  of  the  sphenoid  bone,  causes 
unnecessary  hemorrhage. 

2.  The  wound  creates  a  new  field  for  infection  and  the  tissues  are  more 

likely  to  break  down. 

3.  Once  completely  divided  where  it  crosses  the  hamular  process  of  the 
sphenoid  bone,  the  muscle  retracts  to  such  an  extent  that  it  is  never  reunited, 
consequently  the  palate  loses  the  function  of  one  of  its  most  important  parts. 

4.  It  must  have  been  observed  by  all  operators  of  considerable  experience 
that  when  the  tension  of  the  palate  is  relieved  by  dividing  the  tensor  palati 

muscle,  defective  hearing  follows.  This  is  due  to  the  destruction  of  the  con- 
tinuity of  the  tensor  palati  muscles  and  consequent  failure  of  the  pharyngeal 

opening  of  the  Eustachian  tube  to  dilate  normally. 

5.  In  making  these  uncalled-for  lateral  incisions,  the  principal  branch  of 
the  posterior  palatine  artery  is  frequently  divided  and  the  palate  is,  therefore, 
deprived  of  its  chief  source  of  nutrition. 

1  See  Figs.  433,  439,  440  and  442. 
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6.  The  lateral  incisions  cut  off  the  nerve  supply  and  muscular  atrophy 
frequently  follows. 

7.  Following  the  incision,  a  mass  of  cicatricial  tissue  will  be  formed  and  a 
thick,  clumsy  palate  be  left  instead  of  one  which  is  flexible  and  resilient. 

Besides,  with  cicatrization  there  will  be  contraction  and,  consequently, 
defective  speech. 

8.  The  operator,  who  makes  lateral  incisions,  usually  draws  the  soft  palate 
forward  and  upwards  in  order  to  close  the  cleft,  and  by  so  doing  the  palate  is 
made  so  short  that  correct  phonation  is  impossible.  Subsequently  the  short- 

ening is  increased  by  the  contraction  which  takes  place  in  the  cicatricial 

Fig.  575. — Posterior  view  of  palatal  muscles  together  with  the  ascending  palatine  artery. 

tissue.  It  is  essential,  therefore,  to  utilize  all  of  the  tissues  available  to 
form  a  palate  of  sufficient  length  to  enable  the  patient  to  articulate  distinctly. 
Too  frequently  we  find  that  the  distal  border  of  the  soft  palate  does  not  reach 
the  posterior  wall  of  the  pharynx.  While  the  surgeon  who  makes  lateral 
incisions  may  close  the  cleft,  he  will  find  the  short,  thick,  scarred  palate  will 

not  bring  to  the  patient  the  benefits  anticipated.  Any  operation,  there- 
fore, which  includes  the  making  of  lateral  incisions  of  the  soft  palate  and 

completely  dividing  the  tensor  palati  muscle  will  be  followed  by  defective 
speech  and  hearing  (Fig.  575).  The  division  of  this  muscle  is  worse  than 

■useless.  It  is  unnecessary  and  positively  detrimental  to  the  best  interests  of 
the  patient. 

9.  By  reason  of  the  cleft  of  the  soft  palate,  the  muscles  do  not  develop  as 
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perfectly  as  they  would  if  the  tissues  were  united  and  brought  into  normal 

action.  Like  other  muscles,  they  need  exercise  to  bring  them  up  to  a  high 

state  of  development. 

It  should  be,  therefore,  the  aim  of  the  surgeon  not  only  to  close  the  cleft 

of  the  palate,  but  to  avoid  incisions  with  their  resulting  cicatrices;  to  pre- 
serve the  continuity  of  the  mucous  membrane;  and  to  lengthen  the  palate,  if 

possible,  so  it  will  reach  the  posterior  pharyngeal  wall.  This  method  of 

procedure  will  insure  to  the  patient  the  best  results  obtainable.     The  making 

Fig.  576. — Tripartite  cleft  palate  showing  both  central  and  right  lateral  incisor  alveoli. 
Left  lateral  incisor  probably  developed  in  the  maxilla.  {Specimen  206,  Royal  College  of 
Surgeons,  London.) 

of  lateral  incisions  posterior  to  the  tensor  palati  muscles  has  been  advocated 

and  practised.  These,  too,  are  unnecessary.  The  only  lateral  incisions 

required  are  those  through  the  membranes  covering  the  hard  palate  for  the 

purpose  of  closing  holes  and  in  lifting  the  palato-pharyngeal  muscles  in  the 
operation  of  lengthening  the  palate. 

REMOVING  SUTURES 

Following  operations  described,  Forms  1  to  6,  inclusive,  or  operations  on 

children  over  six  months  of  age  and  adults,  the  lead  plates,  silver  and  horse- 
hair sutures  should  remain  in  place  ten  days,  when  they  should  be  removed. 

Patients  old  enough  to  be  controlled  will  hold  the  mouth  open  and  assist 
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the  operator  in  removing  the  sutures.  Patients  who  resist  the  operator 

may,  in  some  cases,  require  an  anesthetic.  The  oral  speculum  introduced 

enables  the  operator  to  remove  the  sutures  with  little  difficulty  since  it  de- 
presses the  tongue  and  gives  him  a  perfect  view  of  the  parts.  The  removal 

of  the  lead  plates  should  be  very  carefully  done,  as  they  may  drop  backward 

into  the  pharynx,  fall  into  the  trachea  or  be  swallowed.  In  older  patients, 

with  the  speculum  in  position,  whether  the  patient  be  anesthetized  or  not, 

the  twist  of  the  wire  is  seized  by  delicate  forceps,  drawn  downward 

a  little  and,  with  suitably  formed  scissors,  the  anterior  wire  is  cut  close 

to  the  plate.  Then  the  wire  on  the  opposite  side  is  seized  by  the 

forceps,  drawn  downward,  and  the  posterior  wire  is  cut  close  to  the  plate. 

The  plates,  remaining  still  in  position,  are  held  by  the  wires  which  pass 

through  the  tissues.  The  operator  will  have  an  abundance  of  time  to  enable 

him  to  seize  the  plate  on  one  side  and  lift  it  away,  after  which  he  seizes  the 

opposite  plate  and  lifts  it  away.  Prior  to  adopting  this  plan  of  removing 

the  plates,  I  regarded  the  taking  of  them  from  the  mouth  as  one  of  the  most 

difficult  and  hazardous  procedures  attending  the  surgical  treatment  of 

the  soft  palate. 

In  patients  under  six  months,  for  whom  the  bones  have  been  placed  in 

contact,  the  removal  of  the  sutures  is  accomplished  always  without  an 

anesthetic  and  with  the  greatest  ease.  They  should  be  permitted  to  remain 

for  six  weeks,  as  we  must  regard  the  treatment,  when  the  bones  are  moved 

together,  in  the  same  light  as  we  would  the  treatment  of  a  fracture  and  allow 

the  bony  union  to  take  place  before  the  splints,  so  to  speak,  are  removed. 

It  is  preferable  to  cut  the  wires  beneath  one  lead  plate,  which  can  be  done 

easily  by  slightly  lifting  it.  The  plate  is  then  removed.  No  little  hooks 

should  be  left  on  the  ends  of  the  cut  wires,  where  they  were  bent.  The 

opposite  plate  is  then  seized  by  hemostatic  forceps  and  lifted  away  with 

the  wires  which  extend  through  the  bones  to  the  plate  just  removed. 

LENGTHENING    THE    PALATE    BY    UTILIZING    THE  PAL ATO -PHARYNGEAL 
MUSCLES 

Following  an  operation  upon  the  palate,  especially  one  in  which  lateral 

incisions  have  been  made,  though  the  palate  unites  it  is  sometimes  found  to 

have  been  shortened,  and,  while  improvement  in  speech  is  made,  the  defect  is 

not  entirely  overcome.  To  meet  the  requirements  in  such  a  case  the  palate 

should  be  lengthened. 

In  previous  pages  I  have  pointed  out  that  in  cleft  palate  patients  the 

pharyngeal  muscles,  by  reason  of  the  greater  activity  and  use  to  which  they 

are  subjected,  become  broader  and  thicker  than  in  a  normal  palate.  They 

are  seen  as  broad,  flattened  bands  extending  from  the  palate  downward  and 

outward  to  be  inserted  in  the  posterior  part  of  the  thyroid  cartilage  (Figs. 

578  to  579).     By  utilizing  two-thirds  of  each  muscle  and  adding  it  to  the  end  of 
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the  palate,  we  are  able  to  secure  as  long  a  palate  as  we  wish  (Fig.  580).  The 
distance  posteriorly  and  the  difficulty  of  securing  a  good  view  of  the  muscles 
of  the  pharynx  make  the  operation  an  extremely  difficult  and  tedious  one. 

Fig.  577.  .  Fig.  578. 

Fig.  577. — Showing  normal  palate  in  complete  relaxation.     {Makuen.) 
Fig.  578. — Showing  contracted  soft  palate  after  operation  with  a  large  opening  impos- 

sible of  closure  leading  from  the  oral  to  the  nasal  cavity.     {Makuen.) 
Bj'  utilizing  the  pharyngeal  muscles  shown  in  Fig.  580  the  palate  can  be  made  as  long  as 

desired.     (Brophy.) 

Fig.  579. — Same  as  Fig.  578  with  levator  muscles  in  contraction,  the  oral  cavity  entirely 
cut  off  from  the  nasal  cavity,  and  the  palato-pharyngei  muscles  in  position  to  perform  their 
cord  stretching  function.     (Makuen.) 

The  muscle  should  be  picked  up  and  the  edges  freshened  as  low  down  as  we 
desire  to  make  use  of  it.  Having  the  muscles  freshened  on  each  side,  we 
introduce  two  wire  tension  sutures  (Fig.  581),  to  which  we  fix  lead  plates. 
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Before  placing  the  lead  plates  in  the  mouth  in  contact  with  the  tissues,  we 
introduce  one  silk  suture  through  the  lower  end  of  the  freshened  surface  of 
the  muscles.  The  object  of  using  silk  in  this  place  is  that  we  need  greater 
strength  than  horsehair  will  afford  to  hold  these  parts  together  while  placing 
the  other  sutures,  which  should  be  of  horsehair.  With  the  horsehair  sutures 

adjusted,  they  are  held  by  the  use  of  hemostatic  forceps,  but  not  tied  until 
after  the  plates  have  been  carried  into  place.  The  freshened  edges  of  the 
muscles  move  into  contact  easily.  After  the  wires  have  been  twisted  upon 
the  plates  and  the  edges  approximated,  the  horsehair  sutures  are  tied.     The 

Fig.  580.— This  figure  illustrates  the  manner  of  lengthening  the  palate  by  utilizing  the 
palato-pharyngeal  muscles.  This  is  after  Makuen's  Fig.  578.  a,  End  of  azygos  uvula,  h. 
Right  palato-pharyngeal  muscle,  c,  Incision  made  through  two-thirds  the  width  of  the 
muscle.  The  lead  plates  are  shown  with  the  silver  wires  twisted  so  as  to  approximate  the 
edges  of  the  wound. 

plate  is  then  carefully  adjusted  to  the  parts.     This  should  be  so  done  that  it 
will  exert  even  pressure  upon  the  soft  parts  throughout  its  entire  length. 

After  the  wires  are  twisted  on  the  lead  plates,  the  freshened  surfaces 
approximated  and  the  horsehair  sutures  tied,  the  next  step  is  to  seize  the 
muscle  at  the  posterior  end  of  the  palate  and  divide  it  from  below  upward  a 
little  below  the  plates  (Fig.  581).  The  function  of  the  muscles  of  the 
pharynx  is  not  impaired  while  the  palate  is  lengthened  sufi&ciently  to  enable 
it  to  come  in  contact  with  the  posterior  pharyngeal  wall.  By  the  use  of  the 
silver  tension  sutures  and  lead  plates,  the  parts  are  held  in  contact,  thus 
securing  a  union  of  the  freshened  edges.  The  success  attending  this  operation, 
not  only  in  securing  union  of  the  parts,  but  in  bringing  great  relief  and 
satisfaction  to  the  patient,  has  been  most  gratifying  (Figs.  582  and  583). 
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The  palate  is  made  long  enough  by  this  operation  to  close  the  post-pharyn- 
geal  opening.  It  can  be  made  flexible  and  resilient  by  proper  massage.  This 

will  enable  the  patient  to  speak  distinctly.  The  muscles  of  the  pharynx  will 

develop  to  the  desired  extent.  The  power  of  muscular  tissue  to  develop  is 

well  shown  in  Fig.  357.  If  half  as  much  effort  were  bestowed  on  the  exercis- 
ing of  the  muscles  of  the  palate  after  operation  as  the  athlete  devotes  to  the 

enlargement  of  the  muscles  of  the  arm,  most  gratifying  results  would  be 
more  often  obtained. 

MORTALITY  OF  CLEFT  PALATE  OPERATIONS 

Dr.  H.  G.  Ohls  of  the  Chicago  Board  of  Health  gave  me  the  following 

Fig.  581. — Manner  of    lengthening  palate  by  utilizing  portion  of  pharyngeal   muscles. 
Showing  posterior  view  with  wires  in  place. 

figures  for  this  city.     He  states  there  were  59,594  births  reported.     During 

the  year  1914  there  were  6880  deaths  in  children  under  one  year. 

Deaths  occurring  in  infants  under  i  year     6880 

Deaths  occurring  in  infants  i  to  2  years      1432 

Deaths  occurring  in  children  2  to  5  years      1343 

9655 
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It  is  justifiable  to  figure  the  death  rate  of  infants  according  to  the  number 
born.  From  the  above,  the  death  rate  in  infants  from  all  causes  in  1914  is 

11.54  per  cent.  This  does  not  differ  materially  from  the  death  rate  following 
my  cleft  palate  operations.  The  results  of  my  last  cases  show  a  very  marked 

decrease  in  the  mortality.  I  believe  this  is  due  to  more  exacting  require- 
ments as  to  the  general  condition  of  the  infant  before  operation  and  to  improv- 

ed technic.  By  comparison  we  find  Chicago's  death  rate  in  infants  under  one 
year  is  more  than  three  times  greater  than  the  death  rate  following  my 
operation  in  the  same  year.  The  mortality  rate  in  New  York  City  and  other 
large  cities  does  not  differ  materially  from  the  city  of  Chicago. 

Fig.  582.  Fig.  583. 

Fig.  583. — Plaster  cast  of  short  soft  palate  before  (Fig.  582)  and  after  operation, 
palate  has  been  lengthened  one  inch. 

The 

In  computing  the  death  rate  I  have  not  endeavored  to  separate  the  pa- 
tients who  died  from  other  causes  than  the  cleft  palate  operation.  I  have 

recorded  all  who  died  while  under  my  care.  I  usually  have  these  patients 
under  observation  for  at  least  two  months,  more  often  three.  Many  of  them 
have  died  when  they  have  been  under  observation  for  three  months.  The 

greater  number  have  succumbed  to  gastro-enteritis.  The  operation  has  not 
had  anything  to  do  with  the  death.  They  undoubtedly  would  have  died 
whether  operated  or  not.     To  be  fair  in  the  matter,  I  have  included  them  all. 

It  would  be  useless  for  me  to  endeavor  to  compile  an  array  of  figures  for 
the  reader  to  consider.  The  figures  are  given  and  anyone  interested  can 
compute  them  any  way  he  sees  fit.     I  do  know  that  the  results  obtained 
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have  been  remarkable.  It  is  a  well-known  fact  that  cleft-palate  infants  after 
they  reach  a  couple  of  months  of  age  are  usually  underfed  and  a  very  poor 
physical  risk.  The  child  just  born  is  usually  well  fed  and  has  not  had  its 
digestive  organs  disturbed.  It  is,  therefore,  a  better  operative  risk  than  the 
infant  who  has  had  the  nurse,  mother,  doctor  and  the  neighbors  try  the 
various  proprietary  preparations  on  it.  Since  I  have  insisted  that  the  infant 
should  be  brought  into  good  physical  condition  and  the  proper  food  given,  I 
have  had  much  better  results,  as  will  be  seen  by  reference  to  the  table. 

Author's  Results  in  Cleft  Palate  Operations 

Age Operations Deaths 
Last  casesi 

Deaths 

1  month   
2  months   

3  months   
4  months   

5  months   
6  months   

7  to  12  months. 

1  year   
2  years   

3  years   

4  years   

5  years   
6  years    

7  years   
8  years   

9  years   
10  years   
11  to  15  years.  . 

16  to  20  years. . 

21  to  25  years. . 

26  to  30  years.  . 

Over  31  years.  . 

259 
299 

191 

154 

83 

81 

205 

344 
77 

202 

130 

98 

62 

68 66 

30 
42 

240 

265 

157 

162 

57 

51 

10 

10 

18 

6 

7 

51 

4 
12 

I 

5 

3272 

227 

21 

14 

II 

6 
2 

6 

25 

22 

18 

3 
4 

13 

9 

14 

187 

Percentage  Table 

All  cases 
Last  casesi 

Percentage  of  deaths  of  all  ages   

Percentage  of  deaths  under  i  year   
Percentage  of  deaths  from  i  to  2  years. . 

Percentage  of  deaths  from  2  to  5  years . . 
Percentage  of  deaths  from  5  to  10  years . 

^  These  include  cases  operated  during  the  past  year.  They  have  also  been  figured  in  the 
first  two  columns.  No  distinction  has  been  made  between  those  cases  which  died  of  the  first 

or  second  operation. 

6.94 2.14 

11.78 3-53 

14.82 

4-54 

5-50 

0.00 

1.85 

0.00 
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Many  authors  of  eminence,  including  Lawson  Tait,  state  that  the  death 

rate  among  children  with  cleft  palate  who  have  not  been  operated  upon  is 

from  25  to  50  per  cent. 

Among  the  many  surgeons  who  know  my  technic  and  who  have  used  it 

successfully  for  many  years,  Vilray  Papin  Blair  states:  "The  immediate 
mortality  of  the  Brophy  operation  is  very  low.  We  have  twice  lost  three- 
month  children  within  twelve  hours  after  operation.  We  have  seen  a 

few  infants  die  some  weeks  or  months  later  after  operation;  but  this  has  oc- 
curred only  among  cases  in  which  the  nutrition  of  the  infant  was  persistently 

bad  beforehand,  and  the  operation  was  undertaken  in  the  hope  of  improving 

the  condition.  In  these  latter  cases  death  could  not  be  attributed  directly 

to  the  operation,  although  no  doubt  it  had  been  a  contributing  factor.  We 

think  it  fair  to  state  that  we  have  seen  a  much  larger  percentage  of  deaths 

among  infants  that  we  were  trying  to  get  into  shape  for  operation  than  in  the 

first  few  post-operative  months."^ 

ACQUIRED  CLEFT  PALATE 

Pathological. — Acquired  cleft  palate  may  be  pathological  or  traumatic. 
Syphilis  is  the  most  common  cause  of  the  pathological  form  of  cleft  palate, 

as  it  so  frequently  involves  the  bones  of  the  nose  and  hard  palate.  The 

soft  tissues  may  also  be  invaded.  The  disease  manifests  itself  usually  in 

the  nose  first,  invading  the  floor  of  the  nares,  the  membranes  being  destroyed 

by  a  process  of  ulceration,  the  bones  becoming  exposed  and,  in  time,  necrotic. 

The  soft  parts  covering  the  hard  palate  ulcerate,  the  necrotic  bone  finally 

exfoliates,  leaving  a  hole,  varying  in  size  from  a  small  sinus  to  an  opening  as 

broad  as  the  palate.  The  management  of  an  abnormality  of  this  character 

calls  for  more  than  surgical  interference.  The  patient  should  undergo  a  long 

course  of  treatment,  the  ulcerations  should  have  healed  and  the  tissues  be 

brought  back  to  a  condition  such  as  would  warrant  the  surgeon  in  proceeding 

with  an  operation.  For  medical  treatment  and  care  of  the  patient,  see  page 

60.  The  methods  to  be  employed  in  the  surgical  treatment  of  the  defect  do 

not  in  any  sense  differ  from  those  described  under  the  head  of  secondary 

operations  (Figs.  560  to  571).  It  is  unnecessary  to  state  that  an  operation 

attempted  for  the  cure  of  a  defect  of  the  palate  from  syphilitic  ulcers,  before 

the  patient  has  undergone  a  long  and  successful  course  of  treatment,  would 

be  almost  certain  to  result  in  the  sloughing  of  the  parts,  leaving  a  condition 

much  worse  than  that  which  preceded  the  operation.  If,  however,  the  disease 

has  been  sufi&ciently  eradicated  from  the  system  to  allow  slight  wounds  to 

heal  promptly,  an  operation  may  be  made  with  reasonable  hope  of  success. 

Traumatic. — -Traumatic  defects  of  the  palate  do  not  occur  often  in  young 
children,  though  in  my  own  practice,  a  child  three  years  of  age,  in  playing 

with  a  small  china  doll,  fell  upon  it,  thrusting  the  doll's  arm  into  her  mouth. 

^  Surgery  and  Diseases  of  the  Mouth  and  Jaws,  page  166. 
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The  palate  was  perforated,  leaving  a  hole  one-fourth  of  an  inch  in  diameter. 
When  I  was  called  to  see  it,  the  hemorrhage  was  considerable,  but  this  was 
quickly  checked  by  plugging  the  cavity  and  no  treatment  was  required  later 
except  to  freshen  the  edges  from  time  to  time  and,  at  the  end  of  three  weeks, 

the  cavity  closed  by  the  formation  of  granulation  tissue.  A  workman  em- 
ployed in  a  lumber  yard  was  struck  in  the  mouth  by  a  large  hook  suspended 

from  a  derrick.  The  hook  passed  behind  the  hard  palate,  was  forced  upward 
through  it  and  into  the  nose,  separating  the  bones  and  leaving  an  opening 

three-fourths  of  an  inch  in  diameter.  The  fragments  of  bone  were  hanging 
to  the  soft  parts  when  the  patient  came  into  my  hands.  All  of  these  were 
returned  to  their  proper  positions,  the  teeth  were  ligated  together,  a  few 
stitches  put  in  the  soft  parts,  and  in  four  weeks  the  defect  of  the  palate 
was  completely  removed. 

Gunshot  wounds  and  bayonet  thrusts  furnish  examples  of  palatal  injuries 
calling  for  surgical  treatment.  In  such  cases,  the  displaced  parts  should  be 
readjusted  as  carefully  as  possible  and  suturing  done  when  necessary  to  hold 
them  in  position.  As  in  the  treatment  of  all  wounds,  the  parts  should  be 

irrigated  and  made  as  clean  as  possible,  prior  to  the  adjustment  of  the  frag- 
ments, and  antiseptic  cleanliness  should  be  faithfully  carried  out  under  the 

care  of  the  operator.  Injuries  of  the  palate  have  occurred  during  operations 
upon  the  throat  and  tonsils,  which  call  for  surgical  treatment.  Sometimes 
we  have  palatal  defects  as  sequelae  of  measles,  scarlet  fever  and  diphtheria, 
also  from  the  removal  of  tumors  of  the  mouth  and  nose.  So  far  as  operative 
surgery  can  remove  the  defects,  the  technic  of  the  surgical  methods  previously 
described  will  meet  the  requirements  in  each  case.  Should  plastic  surgery 
fail  to  overcome  the  defect,  prosthetic  methods  may  then  be  employed. 



CHAPTER  XXIX 

THE  MECHANICAL  TREATMENT  OF  CONGENITAL  CLEFT  PALATE 

By  C.^lvin  S.'Case,  D.D.S.,  M.D. 

The  deformity  of  congenital  cleft  palate,  as  I  have  endeavored  to  point 
out  in  the  consideration  of  the  subject,  should  be  treated  surgically  in  early 
infancy  and  the  parts  united  before  the  child  has  arrived  at  the  speaking  age. 
It  is  too  apparent  to  require  argument  that  every  defect  or  deformity, 
congenital  or  acquired,  should  be  corrected  by  surgical  methods  when 
possible.  In  neglected  cases,  while  many  of  them  are  amenable  to  surgical 
treatment,  followed  by  correct  speech,  we  sometimes  find  the  parts  in  older 
patients  atrophied.  Where  there  is  not  sufficient  tissue  to  enable  the 
surgeon  to  produce  good  palates,  the  most  modern  forms  of  artificial  palates 
should  be  constructed  to  enable  patients  to  overcome  defects  in  articulation. 

I  have  pointed  out  that  an  operation,  followed  by  union  of  the  borders 
of  the  cleft  which  has  been  accomplished  by  employing  lateral  incisions,  the 
making  of  scar  tissue  and  the  shortening  of  the  palate,  is  of  little  or  no  value 
to  the  patient  in  assisting  him  to  speak  plainly.  If  the  palate  cannot  be 

lengthened  by  utilizing  the  palato-pharyngeal  muscles  so  as  to  enable  the 
patient  to  speak  well,  an  obturator  should  be  used. 

The  following  from  the  pen  of  Professor  Calvin  S.  Case,  a  master  in  the 

field  of  prosthesis,  I  add  to  my  work  on  congenital  cleft  palate:^ 
"Some  authors  have  made  quite  a  distinction  between  an  obturator  and 

a  velum  so  that  the  profession  has  come  to  regard  an  obturator  as  any  cleft 
palate  instrument  which  is  composed  of  hard  material,  gold  or  vulcanite, 
and  a  velum  as  one  composed  of  flexible  rubber  after  the  form  of  the  Kingsley 
palates.  Both  are  essentially  for  the  correction  of  speech  by  restoring  a  lost 
or  undeveloped  portion  of  the  natural  palate  by  artificial  means;  correctly 
speaking,  therefore,  they  are  both  artificial  palates. 

When  Dr.  Wm.  Suersen  proposed  the  insertion  of  a  cleft  palate  instrument 
which  could  be  worn  with  comfort  and,  in  conjunction  with  the  muscles, 
enable  the  patient  at  will  to  close  the  connection  between  the  oral  and 
nasal  cavities,  he  presented  a  scientific  principle  that  is  as  true  today  as 
then,  and  one,  moreover,  that  must  be  successfully  attained  to  be  of  value 
to  the  wearer,  whatever  the  form  of  the  instrument  or  the  method  of  its 
construction. 

He  called  the  instrument  which  he  devised  for  this  purpose  an  'obturator,' 
because  it  was  intended  to  close  and  prevent  the  passage  of  air,  which  is  the 
vehicle  of  voice,  from  escaping  into  the  nares. 

1  Dental  Cosmos,  Vol.  XLVII,  No.  9. 
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Later,  Dr.  Normiui  W.  Kingsloy,  who  will  always  be  regarded  as  one  of 

the  greatest  gejiiiises  of  his  day,  realizing  the  difhculties  of  constructing  and 

successfully  a])i)lyiiig  I  he  Suersen  device,  invented  a  flexible  rubber  palate 

(Fig.  ()i)(),  ]).  1072,  Am.  Sys.  Dent.).  He  named  it  an  artificial  velum,  be- 
cause its  j)()slerior  extension  was  intended  to  imitate  the  iiction  of  the  natural 

veliun,  by  bridging  ihcc  Icll  .ind  restoring  the  palalc  (o  I  he  ])()ssil)ilities  of  a 

normal  organ  of  si)ee(h. 

It  doubtless  has  done  more  than  any  oilier  device  thai  has  ever  been  in- 

vented to  relieve  the  ills  of  this  most  unfortunate  dcformily,  principallv 

because  it  could  be  inserted  and  worn  with  comfort,  even  though  quite  im- 
])erfect  in  ils  adaptability  to  the  ])a.rls,  and  though  more  or  less  inadefjuate 

in  ])ossil)ilit  ies  foi"  I  he  ;i,((|nirem('nl  ol  perfect  enun(i;i,l  ion  ;i,nd  lone.  lUit 
Dr.  Kingsley  a.nd  others  who  a(lo|)led  this  method  of  [)ractice,  1  believe,  have 

always  been  convinced  of  its  ineHiciency  when  considered  as  a  i)ermanent 

appli;ince,  if  for  no  other  reason  lh;in  the  early  deterioial  ion  ol  Hexihle  rubljer 

when  worn  in  the  mouth,  rec|uiring  that  the  palates  he  renewed  ahout  as 

often  as  once  a  year  to  kee|7  them  in  the  necessary  form.  This  is  nol  diflicult 

for  those  who  conslriicl  indi\i(hi;d  molds  for  each  case,  in  which  I  he  i)alates 

can  )je  easily  vulcanized  and  mailed  to  airy  part  of  the  country.  But  in  a 

Jong  experience  of  its  use,  I  liave  found  that  three-fourths  of  the  patients 

soon  lire  ol"  this  regime,  ;uid  either  discard  Iheir  palates  allogel  lu'r  or  get 
along  in  some  way  with  what  must  be  very  poor  a|)ologies. 

So  tha.t  at  best  the  most  ardent  admirers  of  the  Kingsley  velum  regard 

it  ])rclimin;irv  lo  ;i  ix'iieclly  constructed  obturator  in  a  completed  operation. 
Dr.  R.  Ottolengui,  in  discussing  my  paper  at  the  National  meeting,  said: 

'The  only  advantage  of  a  soft  velum  over  an  ol)turator  seems  to  l)e  that  it 
enal)les  a  more  ra,|)id  progress  in  Ihe  acquiremcnl  of  speccli,  l)ul  later  in  life, 

perhaps  at  the  time  when  the  patient  needs  a  new  instrument — in  any  event 

speech  having  been  perfected — it  is  usually  preferable  to  make  a  hard  rubber 

appliance,  which  will  \)c  more  [x-rma.ncnl  and  more  cleanly  than  one  of  soft 
rubber.  Thus  the  ol)turator  ai)|Kirently  comes  into  use  after  the  patient 

has  been  educated  lo  speak  by  means  of  the  soft  rubber  appliance,  which 

should,  in  every  sense  of  Ihe  word,  be  a  velum.' 
Though  Drs.  Kingsley,  Ottolengui,  myself  and  others  have  always  ad- 

vised the  changing  of  vela  for  metal  or  hard  rubber  instruments,  the  instances 

are  rare  when  this  has  been  done,  ])rincipally  because  it  involved  another 

comj^lete  operation  considerably  differing  from  the  Jirst. 

In  some  instances  there  has  been  an  attempt  to  change  the  Kingsley  vela 

for  hard  rubber  obturators  made  aflei-  Ihe  very  ingenious  method  and  form 
devised  l)y  Dr.  Grant  Molyneux;  but,  largely  l)ecause  the  shape  and  condi- 

tions were  so  entirely  different,  with  the  consecjuent  irritation  to  the  sensitive 

tissues,  the  patients  could  not  be  induced  to  wear  them,  and  insisted  upon 

continuing  with  the  original  ])alates  which  gave  them  no  discomfort  and  when 

new  and  perfectly  fitted  enabled  them  to  speak  with  the  most  satisfying 
results. 
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Then  the  question  arises:  Tf  the  hard  ruljber  or  other  so-called  obturators 
are  ultimately  superior,  why  not  make  them  in  that  way  at  first? 

Hiose  who  have  had  considerable  experience  in  the  fitliui^  of  artificial  palates 

know  very  well  how  diJJicuH,  and  in  most  instances  impossible,  it  is  to  make  a 

first  palate  that  does  not  require  considerable  change  in  form  before  it  perfectly 

subserves  the  purpose  of  vocal  articulation.  Nor  can  this  always  be  accom- 

plished skillfully  until  the  palate  has  been  worn  for  some  time,  and  the  tissues 

allowed  to  become  accustomed  and  adjusted  to  this  foreign  body  in  the  mouth 
and  throat} 

Through  a  desire  to  take  advantage  of  the  benefits  afforded  by  a  soft 

rubber  aj)i)liance  on  the  one  hand,  and  a  hard  rubber  obturator  on  the  other, 

and  at  the  same  time  avoid  tlic  possibilities  of  the  Jinal  inelfiriency  of  the 

one  and  the  fhfilculties  in  construction  and  adjustment  presented  by  the  other, 

has  arisen  the  present  artificial  palate,  which  it  is  the  object  of  this  jjaperto 

[)resent. 
It  essentially  consists  of  a  form  of  i)alate  which  can  first  be  made  f)f  soft 

rubber  anrl  jjossess  all  the  advantages  of  the  Kingsley  velum,  and  then  when 

the  |)alieiit  has  become  accustomed  lo  it  in  its  lle.xible  state,  and  its  present 

form  is  assured,  by  packing  the  same  casts  in  which  the  soft  rubber  palates 

were  vulcanized  with  another  quality  of  rubber,  a  hard  rubber  palate  is 

I)rofluced  which  possesses  all  the  advantages  of  a  perfect  obturator. 

If  made  of  soft  rubber  and  vulcanized  within  specially  constructed  metal 

molds,  as  this  system  demands,  the  o[)eralion  is  a  perfectly  painless  one,  and 

the  first  f)alate  can  be  worn  without  irritation  or  special  inconvenience;  after 

which,  desired  changes  in  its  form,  that  are  nearly  always  required  to  perfect 

the  palate,  can  then  be  easily  made  by  slightly  enlarging  or  contracting  the 
mold. 

In  my  first  paper  I  presented  it  as  composed  of  soft  rubber  alone,  not  hav- 
ing had  an  opportunity  to  judge  of  its  merits  when  made  of  hard  rubber. 

J)r.  Ollolengui,  in  oj)ening  the  discussion,  said:  'I  had  always  thought  until 
tonight  that  it  would  be  necessary  for  those  who  treat  these  cases  mechanic- 

ally to  decide  between  a  hard  rubber  obturator  and  a  soft  rubber  velum,  but 

Dr.  Case  has  brought  us  a  new  appliance.  He  states  lluit  it  differs  essentially 

from  the  Kingsley  velum,  and  it  certainly  does,  not  only  in  form  but  in  action 

and  every  feature.  Of  course  it  is  not  a  hard  rubber  obturator,  Ijut  1  con- 

sider it  an  obturator  rather  than  a  velum.' 
Those  who  arc  familiar  with  the  Kingsley  palates,  which  I  am  pleased  to 

say  I  have  used  with  great  satisfaction  in  my  practice  for  over  twenty  years, 

will  remember  that  the  veil  or  posterior  portion  of  the  palate  is  sustained  by 

extending  the  central  thickened  portion  into  it,  and  from  this  point  it  is 

gradually  flattened  to  a  comparatively  thin  edge,  where  it  is  more  or  less 

curved  in  conformity  to  the  pharyngeal  wall,  against  which  it  is  intended  to 

rest  during  the  contraction  of  the  pharyngeal  and  palatal  muscles. 

1  Italics  are  mine.     T.  W.  V,. 
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In  this  particular  it  is  quite  different  in  form  from  the  palate  I  am  about 

to  describe,  in  that  with  the  latter  all  the  central  portion  of  the  palate  is  thin, 

while  the  edge  of  the  veil  is  thick,  in  the  form  of  a  solid  roll  about  one-fifth 
of  an  inch  in  diameter,  or  preferably  triangular,  with  rounded  corners,  so 

that  its  outer  flattened  surfaces  exactly  and  firmly  fit  the  pharyngeal  walls 
when  the  muscles  are  in  a  contracted  state. 

Fig.  584  represents  the  lingual  view  of  the  artificial  palate  in  position. 

In  extensive  clefts  the  borders  of  the  veil  extend  forward  along  the  lateral 

walls  of  the  pharynx  and  posterior  nares,  and  becoming  thinner,  form  the 

borders  of  the  nasal  extensions  which  rest  upon  the  floor  of  the  nares. 

When  the  cleft  does  not  extend  into  the  hard  palate,  the  veil  is  shaped  in  a 

similar  manner,  but  with  the  nasal  portion  abridged  to  meet  the  requirements 
of  the  case. 

When  the  cleft  extends  into  the  hard  parts,  the  body  of  the  palate  which 
covers  the  borders  of  the  cleft  and  forms  the  lateral  wings  on  the  roof  of  the 
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Fig.  584. — A  typical  congenital  cleft  and  obturator  in  position. 

mouth  should  not  extend  back  of  the  attachments  of  the  bifurcates  velum 

palati,  nor  in  any  way  interfere  with  the  free  action  of  the  muscles;  neither 

should  it  extend  upon  the  roof  of  the  mouth  any  farther  than  is  necessary  to 

give  a  firm  seating  for  the  palate.  This  portion  should  be  about  as  thick  as  an 

ordinary  rubber  plate,  being  thinned  along  its  oral  borders  and  thickened  to 
form  the  nasal  borders. 

There  are  a  number  of  important  advantages  in  this  form  of  palate,  even 

when  made  of  flexible  rubber  and  used  for  the  purposes  of  a  velum : 

First. — The  early  deterioration  of  the  rubber,  causing  the  curling  up  of  thin 
edges  of  the  veil,  is  entirely  prevented.  When  this  occurs,  as  it  frequently 

does  with  ordinary  vela,  the  vocal  usefulness  of  the  palate  is  impaired — if 

not  destroyed — in  proportion  as  it  permits  the  escape  of  air  at  the  curled-up 
portion  of  the  border. 

Second. — The  heavy  border  of  the  veil  is  sufficiently  yielding  and  flexible 



CLEFT  PALATE  72 I 

to  be  worn  with  comfort  if  properly  fitted,  and  it  also  presents  sufficient  sta- 
bility and  breadth  of  surface  to  permit  firm  contact  of  the  pharyngeal  muscles 

in  closing  the  naso-pharyngeal  opening. 
Third. — In  more  or  less  extensive  clefts  the  thin  central  portion  extending 

forward  into  the  body  of  the  palate  permits  a  resilient  yielding  of  the  lateral 
portions  of  the  body,  which  frequently  allows  one  to  spring  it  into  place  with 
sufficient  grasp  of  the  irregular  borders,  along  which  it  should  accurately  fit, 
to  hold  it  in  position  without  other  aid.  Whenever  this  can  be  accomplished 
with  the  soft  palate,  it  will  readily  be  continued  when  it  becomes  hard. 

In  taking  an  impression  for  the  construction  of  this  palate  where  the  cleft 
is  extensive  or  even  extending  somewhat  into  the  hard  palate,  it  is  my  object 
to  obtain  a  perfect  model  of  that  portion  of  the  roof  of  the  mouth  over  which 
I  wish  the  palatal  portion  of  the  plate  to  extend,  and  along  the  borders  of  the 
cleft  forward  of  the  pendent  portions  of  the  velum  palati,  extending  somewhat 
upon  the  floor  of  the  nares  and  representing  as  perfectly  as  possible  the  nasal 
borders  of  the  cleft  and  lateral  surfaces  of  the  posterior  nares. 

These  surfaces,  a  part  of  which  lie  above  the  pendent  and  unstable  tissues 
of  the  velum  palati,  are  frequently  susceptible  of  being  perfectly  reproduced 
in  the  model  of  a  plaster  impression.  It  will  usually  be  found  in  a  typical 
case  that  the  posterior  nasal  openings  are  laterally  constricted,  from  which 
point  the  nasal  fossae  widen  to  form  the  floor  of  the  nares.  By  obtaining  a 
perfect  impression  of  these  somewhat  unyielding  surfaces,  which  otherwise, 
on  account  of  their  position,  would  be  very  difficult  to  reproduce,  the  anterior 
borders  of  the  artificial  veil  can  be  perfectly  fitted  to  them  as  they  merge  into 
the  nasal  borders  of  the  body. 

If  a  supporting  plate  seems  to  be  required  (which  is  rare  with  the  most 
modern  form  and  construction  of  the  velum  obturator)  it  should  be  no  more 

than  a  narrow  band  across  the  roof  of  the  mouth  and  clasped  to  the  first 
molars  or  second  bicuspids.  To  the  upper  surface  of  this,  solder  a  short 
spur  which  tips  forward,  with  no  more  than  a  clinging  hold  to  prevent  the 
palate  from  slipping  back.  The  spur  should  not  obstruct  or  interfere  with 
the  up  and  down  movement  of  the  veil,  which  imitates  the  natural  movements 
of  the  velum  palati  in  speaking.  This  is  its  one  scientific  advantage  of  being 
worn  without  a  supporting  plate. 

Preparatory  to  taking  the  impression  for  an  artificial  palate,  I  study  well 
the  cleft  and  surrounding  tissues  to  determine  the  character  and  extent  of  the 
impression.  For  all  clefts  that  involve  the  hard  palate,  an  accurate  plaster 
impression  of  the  parts  outlined  is  not  more  difficult  than  most  impressions 
for  partial  dentures. 

As  a  rule,  I  prefer  plaster  alone,  dividing  it  as  above  in  sections  at  the  bor- 
ders of  the  cleft.  Fig.  586  shows  different  views  of  an  impression  of  an  ex- 

tensive cleft  taken  entirely  with  plaster.  The  first  section  is  passed  freely 
into  the  nasal  cavity  with  a  spatula,  stopping  it  abruptly  at  the  nearest 
approaching  borders  of  the  cleft.  The  under  surface  is  then  lubricated  with 
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a  solution  of  white  vaselin,  and  the  first  part  of  the  second  section  is  delicately 
laid  on  with  the  spatula,  so  as  not  to  lift  or  dislodge  the  upper  section.  The 
plaster  is  spread  out  over  the  roof  of  the  mouth  with  a  spatula,  and  when 
partially  hard  is  strengthened  for  removal  with  fresh  plaster  introduced  in  a 
flat  impression  tray.  The  impression  does  not  need  to  extend  even  to  the 
gingival  borders  of  the  teeth. 

Fig.  585. — Showing  expansion  of  cleft  palate  arch,  alignment  of  teeth^and 
restoration  denture. 

In  filling  and  trimming  the  models  from  these  impressions,  nearly  all 
that  portion  back  of  the  attachments  of  the  soft  palate  is  cut  away,  and  the 

nasal  portion  opened  and  freely  exposed  to  the  extreme  nasal  borders,  pro- 
duced by  the  impression. 

This  is  done  to  facilitate  shaping  the  trial  model  of  the  palate,  and  its 
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ready  removal  and  replacing  during  the  process  of  repeated  trials  in  the 
mouth. 

The  trial  model  of  .the  body  of  the  palate  is  formed  first  and  then  in- 
serted in  the  mouth  for  trial,  etc.  At  this  time  the  lateral  nasal  exten- 

sions should  be  abridged  to  facilitate  introduction.  They  can  be  added 
at  the  time  of  investment,  and,  if  desired,  still  further  extended  by  scraping 
the  metal  casts. 

The  position  for  the  border  surface  of  the  veil  is  determined  with  a  loop 
of  small  soft  copper  wire  No.  20,  the  ends  of  which  pass  into  thin  tubes  about 
half  an  inch  long,  imbedded  in  the  upper  surface  of  the  trial  model. 

The  loop  is  drawn  out  to  about  the  proper  size  and  shape,  and  the  trial 
model  inserted  into  the  mouth  for  correction,  etc.,  until  the  wire  is  seen  to 
rest  along  a  zone  of  the  pharyngeal  walls  that  is  best  adapted  to  unite  in 
their  muscular  action  with  the  artificial  veil  for  the  ultimate  closure  of  the 

naso-pharyngeal  opening. 
The  path  of  this  pharyngeal  zone,  which  practically  should  extend  from 

the  lateral  extension  of  the  nasal  borders  on  each  side  back  to  a  line  imme- 

diately in  front  of  or  slightly  above  the  greatest  contracted  extension  of  the 
superior  pharyngeal  muscle,  is  carefully  chosen  to  avoid  impinging  upon 
the  Eustachian  opening,  and  to  obtain  the  most  active  possibilities  of  the 
muscles.  The  surrounding  muscles  can  be  made  to  contract  by  a  slight 

titillation  of  the  surface,  and,  what  is  of  the  greatest  advantage,  the  pharyn- 
geal walls  above  and  below  the  wire  can  be  readily  seen  through  the  open 

loop,  and  the  action  of  the  muscles  studied. 
As  the  loop  turns  forward  to  pass  beneath  the  Eustachian  opening,  the 

pharyngeal  surfaces  will  often  be  found  corrugated  and  thrown  into  irregular 
folds,  so  that  in  finding  the  smoother  path  across  these  ridges,  to  prevent 
the  escape  of  air  at  the  border  of  the  veil  through  these  sulci,  it  may  be  found 
desirable  to  raise  or  lower  the  wire  upon  one  side  more  than  the  other. 
Forward  of  this  it  soon  comes  in  contact  with  the  upper  surfaces  of  the  palatal 
muscles. 

After  fitting  the  wire  to  mark  the  desired  outlines  of  the  veil,  the  roll  of 
compound  which  is  to  form  the  model  of  the  border  may  be  attached  to 
the  loop,  following  the  outlines  of  its  peripheral  surface. 

When  this  is  introduced  and  the  muscles  caused  to  contract,  its  position 

and  requirements  can  be  readily  seen.  By  repeated  trials,  its  required 
form  and  relations  are  produced.  The  line  of  the  peripheral  surface  of 
the  border  of  the  veil  in  the  trial  model,  should  follow  the  lines  of  the  muscles 
along  its  zone  at  the  moment  of  their  greatest  contraction,  and  should  never  he 
allowed  to  more  than  barely  touch  and  yet  close  every  irregularity  of  their  contour. 
Later  (after  the  first  palate  is  vulcanized  and  worn  a  few  days)  if  it  is  found 
needful  to  extend  the  border  at  any  place  to  aid  the  patient  in  completely 

closing  the  palato-pharyngeal  passage,  it  can  be  easily  accomplished  by  scrap- 
ing the  metal  cast.     This  should  be  done  cautiously  because  the  subsequent 
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functional  efforts  of  the  muscles  to  completely  close  an  almost  closed  opening 
will  cause  them  to  develop  surprisingly.  This  is  due  to  the  efforts  in  uttering 
all  the  consonants  except  m,  n  and  ng.  To  leave  the  largest  possible  opening 

at  the  borders  of  the  veil,  when  the  muscles  are  relaxed,  is  of  the  greatest  impor- 
tance to  speech  and  healthful  breathing.  If  these  rules  are  followed  with  a 

proper  choice  of  the  palato-pharyngeal  zone,  together  with  a  perfect  and 
sufficiently  extensive  fitting  upon  the  nasal  floor,  the  Velum  Obturator  will 
be  worn  with  perfect  comfort,  safety  and  unconsciousness  of  its  presence, 

Fig.  586. — A  typical  two  section  impression. 

from  the  very  start  and  without  a  supporting  plate  in  most  instances. 
Furthermore,  patients  under  twenty  soon  learn  to  speak  with  such  perfect 
articulation  and  tone  that  a  stranger  would  not  suspect  their  deformity. 

I  can  see  no  reason,  furthermore,  why  the  pharyngeal  contact  surface 

of  the  palate  should  be  any  wider  than  necessary  to  enable  stability  of  mus- 
cular contact,  as  seems  to  be  presented  by  the  Molyneux  pattern,  nor  do 

I  see  that  the  central  portion  of  the  palate  needs  to  be  thicker  than  is  suf- 
ficient to  stop  the  air,  which  is  the  vehicle  of  voice. 
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If  the  diaphragm  be  a  thin  plate  of  rubber  or  gold,  valuable  resonating 
and  nasal  breathing  space  will  not  be  obstructed. 

I  at  first  named  this  palate  the  Velum  obturator,'  because  it  stands  for 
both,  but  as  Dr.  Ottolengui  has  said,  it  is  more  of  an  obturator  than  a  velum, 
and  yet  it  is  one  which,  if  made  of  soft  rubber  vulcanized  within  metal  molds 
and  properly  constructed  according  to  the  method  and  principles  I  have 
outlined,  presents  to  the  patient  and  the  operator  all  the  advantages  of  a 
soft  rubber  velum. 

The  principal  advantage  in  this  system  of  preceding  the  operation  with 
a  soft  palate  is  not  that  it  can  be  worn  with  greater  comfort  from  the  start, 

nor  that  it  enables  the  patient  to  more  readily  acquire  perfect  speech — 
though  these  are  important — but  that  it  admits  of  more  readily  determin- 

ing the  slight  variations  in  its  form  that  may  be  necessary  and  possible  to 
alter  by  changing  the  molds  in  which  it  is  vulcanized,  until  you  have  reached 
a  form  that  is  exactly  suited  to  the  demands  of  the  surrounding  tissues 
for  the  acquirement  of  perfect  enunciation,  resonance  and  tone.  When 
this  has  been  accomplished,  the  palate  is  easily  changed  from  a  soft  to  a 

hard  rubber  obturator  by  simply  packing  the  same  molds  with  hard  vul- 
canite instead  of  soft. 

In  the  first  change  to  hard  rubber,  I  usually  leave  the  nasal  portion  and 
veil  soft,  and  the  part  over  the  roof  of  the  mouth  hard.  In  the  next  change 
only  the  veil  is  soft.  All  of  these  changes  may  usually  be  completed  inside 

of  a  few  weeks.  In  fact,  if  I  find  the  first  soft  palate  is  to  my  liking,  sub- 
sequent ones  are  made  all  hard.  They  are  far  more  cleanly,  are  worn  with 

fully  as  much  comfort  and  I  think  with  greater  security;  besides,  what  is  of 

far  more  advantage,  they  produce  a  clearer,  more  perfect  tone  and  resonance 

of  speech." 



CHAPTER  XXX 

THE  TRAINING  OF  SPEECH  AFTER  CLEFT  PALATE  OPERATIONS 

By  G.  Hudson-Makuen 

Importance  of  Palate. — There  is  a  popular  notion  that  the  tongue  is  the 
chief  organ  of  speech  and  that  the  sense  of  taste  is  located  in  the  palate. 

When  a  person  is  talkative,  he  is  said  to  have  a  "long  tongue";  when  he  is 
caustic  in  his  remarks,  a  "sharp  tongue";  and  the  Biblical  reference  to 
the  "unruly  member"  is  well  understood.  Moreover,  it  is  not  an  uncommon 
thing  to  hear  it  said  that  certain  articles  of  food  and  drink  "tickle  the  pal- 

ate." Physiologically  it  would  be  more  accurate  to  refer  to  the  palate 
as  being  the  "unruly  member"  and  to  regard  the  tongue  as  the  organ  in 
which  is  located  the  sense  of  taste. 

Both  the  palate  and  the  tongue  are  important  organs  of  speech,  but 
the  former  is  the  more  so,  for  not  only  is  it  essential  in  the  enunciation 
of  nearly  all  the  elements  of  speech,  but,  owing  to  its  direct  attachment 
to  the  larynx,  it  is  also  an  important  factor  in  the  production  of  voice. 
The  vowel  sounds  may  be  articulated  when  the  palate  is  defective,  but 
their  resonance  is  so  much  impaired  that  they  are  scarcely  recognizable 
and  their  pitch  cannot  be  changed  with  any  degree  of  accuracy.  It  is  in 

the  articulation  of  consonant  sounds,  however,  that  the  palate  is  espe- 
cially essential. 

The  Consonants. — Of  the  twenty-three  consonant  sounds,  only  two, 

the  "m"  and  the  "n"  can  be  given  intelligibly  when  the  palate  is  not  intact, 
and  even  in  these  the  resonanace  is  somewhat  impaired.  All  those  con- 

sonant sounds  in  the  enunciation  of  which  the  tongue  is  a  conspicuous 
factor,  the  th,  hard  and  soft,  s,  z,  sh,  zh,  t,  d,  n,  1,  r,  k,  g,  ng,  h,  y,  as  well 
as  those  in  which  the  lips  and  teeth  are  used,  the  p,  b,  m,  wh,  w,  f  and  v, 
are  impossible  to  a  person  with  a  defective  palate.  This  is  true  because, 
in  the  enunciation  of  these  sounds,  the  palate  is  necessary  to  confine  the 
breath  to  the  oral  channel  and  to  prevent  it  from  passing  up  through  the 
nasal  chambers. 

How  Made. — It  will  be  borne  in  mind  that  the  consonant  sounds  are 
made  by  impeding  the  moving  column  of  breath  at  certain  points  above  the 
larynx.  The  points  at  which  the  impediment  takes  place  have  been 
called  the  stop  positions.  These  have  been  divided  into  the  anterior,  the 
middle  and  the  posterior  stop  positions.  The  anterior  one  is  formed  by 

the  lips  (in  the  articulation  of  the  so-called  labial  sounds,  p,  b,  m,  wh,  w), 
by  the  lower  lip  and  the  teeth  (in  the  articulation  of  the  labio-dentals,  f, 
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v),  and  by  the  tip  of  the  tongue  and  the  teeth  (in  the  articulation  of  the 

linguo-dentals,  th',  th") ;  the  middle  one  by  the  tongue  and  the  hard  palate 
(in  the  articulation  of  the  anterior  linguo-palatals,  s,  z,  sh,  zh,  t,  d,  n,  1,  r) ; 
and  the  posterior  one  by  the  dorsum  of  the  tongue  and  the  soft  palate  (in 

the  articulation  of  the  posterior  Hnguo-palatals,  k,  g,  ng,  h,  y).  For  all 
these  sounds  requiring  an  impediment  in  the  outgoing  column  of  breath, 
whichever  stop  position  may  be  used,  it  is  necessary  to  have  a  freely  movable 
and  normal  palate. 

PHYSIOLOGICAL  TABLE  OF  SOUNDS 
Vowel  Sounds 

Ah. Aw. 
00. 

Consonant  Sounds 

Voiceless Voiced Voiced 

oral. OraL Nasal. 

Labials   P. B. M. 

Wh. 
W. Labiodentals   

F. 

V. 

Linguodentals   

Th' 

Th" 

Anterior  Linguopalatals   S. 

Z. 

Sh. 
Zh. 

T. D. L. 

R. 

N. 
Posterior  Linguopalatals   K. 

G. 

Ng. 

H. Y. 

Function  of  the  Palate. — The  function  of  the  palate  in  the  articulation 
of  consonant  sounds,  therefore,  is  two-fold.  In  all  those  sounds  in  which  it 
does  not  assist  in  the  formation  of  the  stop  position,  it  serves  as  an  obturator 
between  the  nose  and  the  pharynx,  completing  the  partition  between  these 
two  cavities  and  compelling  the  outgoing  breath  to  pass  through  the  particular 
stop  position  required  for  the  sound.  For  instance,  in  the  articulation  of 

labials,  labio-dentals  and  linguo-dentals,  the  sounding  breath  must  pass 
through  the  anterior  stop  position,  and  the  palate  serves  to  diverge  it  in 
this  direction  and  to  prevent  it  from  passing  through  the  nostrils.  In  a 
similar  manner,  when  the  hard  palate  is  intact  and  the  middle  stop  position 

is  used,  as  in  the  articulation  of  the  linguo-palatals,  the  sounding  breath 
must  pass  through  this  constricted  aperature,  and  the  function  of  the  palate 
is  to  prevent  it  from  passing  upward  through  the  nostrils.  In  the  use  of  the 
posterior  stop  position,  which  is  formed  by  the  junction  of  the  velum  palati 
and  the  dorsum  of  the  tongue,  the  soft  palate  serves  a  double  purpose.  Its 
free  border  rises  against  the  posterior  pharyngeal  wall,  closing  the  avenue 
to  the  nostrils,  and  its  anterior  surface,  acting  in  conjunction  with  the  tongue, 
forms  the  stop  position  for  the  sound.  In  the  enunciation  of  these  posterior 

linguo-palatal  sounds,  a  perforation  of  the  hard  palate  would  have  little. 
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if  any,  effect  upon  the  articulation,  but  it  would  somewhat  modify  the  vocal 
resonance. 

Interference  of  Speech  Due  to  Palate. — It  will  be  observed  that  the 
tongue  and  the  palate  act  together  in  the  processes  of  articulation  and  that 
the  palate  also  serves  to  prevent  the  sounding  breath  from  passing  through 
the  nostrils  and  to  focus  it  upon  the  particular  stop  position  that  is  being  used. 
The  various  defects  of  the  palate  that  interfere  with  speech  are: 

ist.  Paralysis  of  the  muscles. 
2nd.  Perforations. 

3rd.  A  lack  of  union  between  the  lateral  halves,  commonly  known  as  a 

"cleft  palate." 
The  paralysis  of  the  muscles  of  the  palate  may  follow  diphtheria  or  some 

other  infectious  disease,  or  it  may  be  the  result  of  external  violence  and, 
inasmuch  as  it  interferes  with  the  valvular  action  of  the  palate  and  allows  the 
breath  to  pass  up  through  the  nose,  its  effect  upon  speech  is  somewhat 
similar  to  that  of  a  cleft  palate. 

A  perforation  of  the  palate  affects  speech  more  or  less,  according  to  its 
size  and  location.  If  it  is  in  the  hard  palate,  anterior  to  the  stop  position 
which  is  being  used,  its  effect  may  be  scarcely  noticeable,  but  if  it  be  posterior 
to  the  stop  position,  whether  in  the  hard  or  the  soft  palate,  its  effect  is  very 
marked,  and  if  the  perforation  is  a  large  one,  its  effect  is  similar  to  a  cleft 
in  the  palate  or  a  paralysis  of  the  levator  palati  muscles. 

Characteristic  Speech  of  Cleft  Palate. — The  characteristic  speech  of  one 
having  a  cleft  palate  is  familiar  to  all,  but  its  physiology  may  not  be  so  well 
understood.  The  impaired  resonance  of  the  voice,  caused  by  a  cleft  in  the 

palate,  is  more  marked  than  we  should  expect,  and  it  illustrates  how  impor- 
tant is  every  part  of  these  mechanisms  to  the  normal  voice.  In  addition  to 

this  impaired  resonance,  the  cleft  palate  interferes  with  the  inflections  of 
the  voice  and  thus  destroys  its  natural  melody.  Moreover,  the  mechanism 

or  physiology  of  speech  is  entirely  changed.  The  formation  and  practical 
use  of  the  three  stop  positions  above  mentioned  are  impossible  in  cases  in 
which  the  palate  is  cleft.  The  anterior  and  middle  stop  positions  may  be 
formed  by  means  of  the  lips,  the  teeth,  the  tongue  and  the  hard  palate  (unless 
this  be  cleft  throughout  its  entire  length),  but  they  never  are  formed  because 
it  is  impossible  for  the  patient  to  focus  the  vocalized  breath  at  these  points 
when  there  is  a  free  channel  for  it  to  pass  up  through  the  cleft  and  out  through 
the  nostrils.  The  posterior  stop  position  cannot  be  formed  because,  as  I 
have  explained  above,  its  formation  depends  upon  a  freely  movable  and 
normal  palate. 

The  purely  vocal  sounds,  therefore,  are  the  only  ones  that  can  be  even 

approximated  when  the  palate  is  cleft  and  they,  as  I  have  shown,  are  defec- 
tive in  respect  to  resonance  and  melody.  The  consonant  sounds  are 

generally  almost  entirely  unintelligible  and  they  are  made  with  a  totally 

different  mechanism.     For  the  three  normal  stop  positions,  the  patient  en- 
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deavors  to  substitute  others  further  back  in  the  pharynx.  For  some  sounds 
the  base  of  the  tongue  and  the  posterior  wall  of  the  pharynx  approximate 
to  form  the  stop  position,  and  for  others  the  lips  of  the  larynx  formed  by  the 
arytenoid  cartilages,  the  arytenoid  and  the  aryepiglottic  folds  are  used.  With 
such  substitutes  for  the  normal  stop  positions,  situated  as  they  are  far  back 
in  the  throat,  it  is  not  surprising  that  the  articulation  and  phonation  should 
be  so  defective  and  indistinct. 

Explanation  of  Defective  Speech. — It  will  be  observed  that  the  three  de- 
fects of  the  palate,  which  I  have  mentioned,  have  a  similar  effect  upon  the 

character  of  speech.  There  is  this  difiference,  however.  Paralysis  of  the 

muscles  of  the  palate  and  perforations  are  usually  acquired  defects  and  gener- 
ally appear  after  the  development  of  the  faculty  of  speech,  while  the  cleft 

palate  is  congenital  and  comes  before  the  development  of  the  faculty  of 
speech.  In  the  former  two  conditions,  normal  speech  has  merely  been 
interrupted,  while  in  the  case  of  a  neglected  cleft  palate,  no  normal  speech 
has  been  developed.  This  explains  in  part  why  the  speech  of  a  person  with 
a  cleft  palate  is  more  defective  and  less  intelligible  than  the  speech  of  those 

having  paralysis  of  the  muscles  or  perforations.  The  indications  for  treat- 
ment in  the  latter  two  conditions  are,  in  the  one,  to  restore  the  normal  action 

of  the  muscles  involved,  and  in  the  other,  to  close  the  perforation  either  by 

means  of  natural  tissue  or  some  mechanical  appliance.  When  this  is  accom- 
plished, the  speech  generally  approximates  the  normal  condition  or  that 

condition  which  obtained  before  the  defect  appeared. 

Speech  Habits. — In  the  case  of  the  cleft  palate,  however,  where  only 
abnormal  speech  preceded  the  defect,  we  have  a  very  different  condition 
of  affairs.  It  will  be  remembered  that  the  acquirement  of  speech  habits 

begins  early  in  the  second  year  and  continues  during  the  period  of  child- 
hood. It  is  during  this  time  that  Nature  provides  for  the  normal  devel- 

opment of  speech.  Children  appear  to  inherit  a  tendency  toward  speech 
development  and  cases  have  been  reported  in  which  whole  sentences  have 
been  uttered  spontaneously  without  any  preliminary  practice.  The  more 
serious  forms  of  defects  of  speech  are  those  that  are  acquired  during  this 
formative  period.  It  is  then  that  faulty  impressions  of  the  elements  of 
speech  are  stored  in  the  auditory  centers  of  the  brain  and  faulty  habits  formed 
in  the  use  of  the  various  mechanisms  of  speech. 

When  to  Correct  Defects. — Other  things  being  equal,  therefore,  all 
anatomical  or  structural  irregularities  having  a  tendency  to  impede  the 

normal  development  of  speech  during  this  period  should  have  our  most  care- 
ful attention,  and  measures  for  the  correction  of  these  conditions  should  be 

adopted  as  early  as  possible,  before  the  cerebral  impressions  and  peripheral 
habits  are  established.  Inasmuch  as  surgical  measures  for  the  closure  of 
the  cleft  palate  are  undertaken  largely  for  the  purpose  of  improving  speech, 
they  should  be  employed  as  early  as  possible  before  the  formative  speech  period. 
Surgical  measures,  as  a  rule,  however,  give  the  patient  only  a  little  better 
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chance  for  the  development  of  good  speech.  Even  if  we  were  able  to  furnish 

the  patient  with  a  perfectly  normal  palate,  it  is  a  well-known  fact  that  the 
character  of  the  speech  would  remain  almost  unchanged,  because,  as  I 
have  explained  above,  the  patient  has  never  learned  to  use  the  natural 
mechanisms  of  speech,  but  he  has  been  forced  to  substitute  mechanisms 
that  are  inadequate  to  the  requirements. 

No  habits  are  more  difficult  to  change  than  habits  of  speech.  The 
fact  is  they  cannot  be  changed  without  special  aid  and  instruction.  This 
is  true,  mainly,  because  the  ear  of  the  speaker,  having  grown  accustomed 
to  faulty  articulation,  does  not  discriminate  between  it  and  the  normal 
articulation  and  considerable  practice  is  required  to  train  the  ear  to  make 
this  discrimination  and  appreciate  good  speech  while  the  organs  are  being 
trained  to  produce  it. 

To  make  a  normal  palate  take  the  place  of  a  cleft  palate,  the  soft 
parts  should  be  so  manipulated  as  to  avoid  the  formation  of  scar  tissue. 
If  this  is  done,  a  palate  soft  and  flexible  may  be  produced.  If  incisions 
are  made  through  the  soft  parts  and  measures  omitted  to  lengthen  the 
palate,  masses  of  cicatricial  tissue  will  form  with  contractions. 

The  two  reasons  for  attempting  to  close  a  cleft  palate  are,  first,  to  improve 
the  physical  condition  of  the  patient  by  giving  to  him  a  more  nearly  normal 

respiratory  tract,  and,  second,  in  older  patients,  to  improve  both  his  phys- 
ical and  mental  condition  by  giving  to  him  an  approximately  normal 

means  for  communication  with  his  fellows  through  the  channels  of  oral 
expression.  The  second  reason  for  the  operation  is  even  more  important 

than  the  first  because  the  patient's  curious  and  faulty  speech  affects  him 
both  mentally  and  physically. 

Inadequacy  of  Merely  Closing  Cleft. — As  I  have  said,  the  mere  closure 
of  a  cleft  palate  in  an  adolescent  or  adult  person,  does  not,  as  a  rule,  improve 
the  speech  to  any  appreciable  extent.  I  am  aware  that  there  are  those  who 
hold  an  opposite  opinion,  but  in  the  cases  that  have  been  improved,  I  think 
some  outside  assistance  has  always  been  rendered.  Even  the  little  help 
that  may  be  given  by  an  intelligent  parent  is  fraught  with  good  results  in 
many  instances,  but  the  degree  of  success  that  may  be  obtained  is  generally 
proportionate  to  the  skill  of  the  teacher  and  the  ability  of  the  patient  for 
persistent  and  concentrated  effort.  It  has  been  said  that  a  faulty  habit  of 
speech  must  be  supplanted  by  a  correct  one,  but  it  is  more  than  a  habit. 
It  is  a  deeply  rooted  neuromuscular  disturbance  or  perversion  that  has  arisen 
from  an  effort  on  the  part  of  Nature  to  accommodate  itself  to  developmental 
structural  irregularities  in  certain  important  parts  of  these  mechanisms.  It 
is  somewhat  analogous  to  the  effort  on  the  part  of  the  neuromuscular 
mechanisms  of  the  heart  to  accommodate  themselves  to  a.  faulty  valve,  but 
it  is  far  more  complicated  because  of  the  volitional  and  other  physical  faculties 
employed  in  the  development  of  speech. 
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Movements  of  the  Soft  Palate. — As  I  have  shown,  the  palate  is  one  of 
the  most  important  organs  of  voice  and  speech.  Its  integrity  is  essential 
to  the  tones  of  the  voice  as  well  as  to  the  moulding  of  voice  into  speech 

by  the  processes  of  so-called  articulation.  The  soft  palate  has  a  wide  range 
of  movement.     Its  function  in  vocalization  is  to  assist  in  controlling  the 

Fig.  587. — The  shaded  portions  representing  the  points  of  contact  of  the  tongue  during 
the  emission  of  the  sounds  indicated  by  the  accompanying  letters.  {N.  ¥.  Med. 
Jour.,  July  27,  1907.) 

action  of  the  vocal  cords  and  regulating  the  size  and  shape  of  certain  im- 
portant resonance  chambers,  and  its  function  in  articulation  is  to  shut 

off  the  nasal  from  the  oral  cavity  during  the  emission  of  the  explosive  and 
fricative  sounds,  and  to  form  contacts  with  the  tongue  in  the  formation  of 

the  so-called  posterior  linguo-palatal  sounds.  This  will  be  better  under- 
stood if  we  glance  for  a  moment  at  the  accompanying  charts. 
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The  table  (page  727)  contains  the  physiological  alphabet  of  vowel  and 
consonant  sounds.     It  will  be  observed  that  the  consonants  are  arranged  in 

fen 

SS 

groups  and  named  according  to  the  particular  organs  of  articulation  employed 
in  their  formation. 

In  Fig.  587  we  have  a  series  of  drawings  of  the  palate,  alveolar  arch 
and  teeth,  and  the  shaded  portions  represent  the  points  of  contact  of  the 
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tongue  during  the  emission  of  the  sounds  represented  by  the  letters  or 
symbols  accompanying  them.  I  may  say  that  these  drawings,  taken  in 

part  from  Kingsley's  palatograms,  are  fairly  accurate  and  the  last  one  is  a 
diagrammatic  picture  of  a  complete  cleft  of  the  palate. 

If  we  compare  the  normal  palate  with  the  cleft  palate  and  glance  at  the 
points  of  tongue  contacts  in  the  drawings,  we  shall  readily  see  exactly  what 
consonant  sounds  must  be  faulty  when  the  palate  is  cleft  and  these,  of  course, 
are  the  sounds  which  we  hope  to  improve  by  our  operation.  In  addition  to 
these,  however,  there  are  other  sounds  that  are  defective  when  the  palate 
is  cleft,  and  they  are  the  explosives  and  fricatives,  which  require  a  complete 
shutting  off  of  the  nasal  from  the  oral  cavity.  This  is  well  shown  by  the 
drawings  of  some  vertical  sections  of  the  organs  of  articulation  in  Fig. 
588  which  drawings,  of  course,  are  merely  diagrammatic.  I  would  call 

attention  especially  to  the  position  of  the  soft  palate  shutting  off  the  naso- 
pharynx during  the  emission  of  the  explosives  and  fricatives.  By  a  com- 

parison of  the  physiological  alphabet  with  these  drawings,  it  will  be  seen  that 
when  the  palate  is  cleft,  all  the  consonant  sounds,  with  two  exceptions,  will 
be  defective  necessarily  and,  when  the  cleft  extends  through  the  alveolar 
arch  and  lip,  all  will  be  defective  with  no  exception  whatever. 

Organ  Perversions. — In  the  absence  of  the  normal  palate  after  the  first 
year,  therefore,  the  patient  tries  to  substitute,  for  purposes  of  speech,  certain 

other  organs  lower  down  in  the  throat,  such  as  the  epiglottis,  the  aryepi- 
glottic  folds  and  the  ventricular  bands,  and  in  this  process  of  substitution, 
faulty  musculatures  are  developed,  including  a  faulty  development  of  the 

nerve  centers  supplying  them.  This  gives  rise  to  the  neuromuscular  per- 
version to  which  reference  has  been  made  and  which,  as  I  have  said,  is  really 

more  than  a  habit. 

It  must  be  remembered  that  we  are  dealing  here  with  a  psychical  as  well 
as  a  physical  perversion  with  a  faulty  development  of  the  central  as  well 
as  the  peripheral  mechanisms  of  speech,  including  the  receptive,  the  executive 
and  even  the  intellectual  centers. 

The  correction  of  these  conditions  is  by  no  means  a  simple  procedure. 
The  patient  himseh  cannot  accomplish  it,  because  his  central  mechanisms 
are  involved,  and  he  cannot  diagnosticate  his  own  case.  So  accustomed  has 
he  grown  to  his  speech  that  his  ear  has  come  to  approve  it  and  he  cannot 
discriminate  between  his  faulty  forms  of  speech  and  the  correct  ones.  He 
has  no  ear  for  correct  speech,  just  as  some  people  have  no  ear  for  musical 
tones  and  have  to  learn  them  by  a  long  and  plodding  process.  Moreover, 
every  day  of  faulty  speech  tends  to  increase  these  unfortunate  psychophysical 
conditions  and  to  lead  the  patient  farther  and  farther  away  from  normal 
speech.  The  fewer  the  days  of  faulty  speech,  therefore,  the  better  it  is 
for  the  patient,  and  hence  the  importance  of  doing  the  operation,  if  possible, 
even  before  the  developmental  speech  period,  or  within  the  first  year. 
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Training  Needed.— In  the  adolescent  or  adult  cleft  palate  patient, 
training  will  do  more  for  the  improvement  of  speech  than  will  the  operation. 
In  other  words,  a  patient  who  can  have  the  advantage  of  but  one  of  the  two 
procedures  can  probably  be  given  better  speech  by  training  alone  than  by  an 
operation  alone.  The  reason  for  this  is  apparent  when  we  consider  the 
limitations  of  the  operation.  In  the  first  place,  the  speech,  as  I  have  shown, 
is  defective  in  three  important  particulars,  namely,  in  resonance,  in  melody 
and  in  articulation.  The  extent  to  which  we  can  improve  the  resonance 

and  m'elody  of  the  voice  by  the  mere  closure  of  the  cleft  is  very  slight  because, 
however  well  the  operation  may  be  done,  the  patient  will  have  but  limited 
control  of  a  more  or  less  tense  velum  and  he  will  be  unable,  therefore,  to 

regulate  the  size  of  the  opening  between  the  oropharynx  and  the  naso- 
pharynx. It  is  upon  the  regulation  of  the  size  of  this  opening,  which  is 

constantly  changing  during  speech  production,  that  normal  resonance 
largely  depends.  When  the  opening  is  large,  as  in  the  cleft  palate  case,  the 
nasal  resonance  predominates,  and  when  it  is  small,  the  nasal  resonance  is 

diminished.  Moreover,  the  rapid  changes  in  pitch,  which  result  in  the  so- 
called  melody  of  the  voice,  cannot  be  made  with  any  degree  of  accuracy, 
because  the  function  of  the  palatopharyngeal  muscles,  which  have  their 
lower  attachments  in  the  superior  cornua  of  the  thyroid  cartilage  of  the 

larynx,  is,  at  least,  partially  destroyed  by  the  cicatricial  contractions'-  which 
follow  the  operation  and  by  the  atrophy  which  has  taken  place  from  the 
disuse  of  these  muscles  before  the  operation  was  performed. 

Tongue  Contacts. — As  to  the  other  particular  in  which  the  speech  of 
the  cleft  palate  case  is  defective,  namely,  the  so-called  articulation,  our 
operation  is  of  greater  service  because,  as  we  have  seen,  the  hard  palate 
and  velum  are  both  essential  to  the  normal  tongue  contacts  of  certain  of 
the  consonant  sounds  and  if  the  cleft  extends  through  the  alveolar  arch 
and  lip,  nearly  all  the  tongue  contacts  in  the  articulation  of  consonants 
will  be  faulty.  Not  only  are  the  tongue  contacts  important,  but  in  the 
production  of  many  of  the  consonants  there  is  a  damming  up,  so  to  speak, 
of  the  breath  in  the  mouth  and  a  slight  explosive  effort  as  the  sound  is 
emitted.  When  this  takes  place  in  the  normal  mouth,  the  velum  rises 
and  shuts  off  completely  the  oral  from  the  nasal  cavities,  and  this  is  one 
of  the  things  which  the  velum  of  a  cleft  palate  cannot  do  and  which  it  must 
be  made  to  do  before  we  can  get  the  best  results  from  the  standpoint  of 
speech.  The  velum  of  the  cleft  palate,  therefore,  should  be  united  in  such 
a  manner  that  it  will  be  as  large  and  as  loose  as  possible  with  its  muscles 
in  their  normal  positions  and  relations,  and  then  the  patient  should  be  given 
such  exercises  as  will  have  a  tendency  to  develop  in  these  muscles  their 
normal  physiological  functions. 

^  Dr.  Makuen's  opinions  are  based,  no  doubt,  upon  the  observations  of  palates  which 
have  been  operated  on  by  making  lateral  incisions  through  the  muscles.  As  previously 
stated,  these  lateral  incisions  are  wholly  unnecessary.      T.  W.  B. 
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Much  depends,  therefore,  upon  the  way  in  which  the  operation  is  done, 
but  when  the  muscles  of  an  adolescent  or  adult  patient  with  a  cleft  palate 
have  been  united  in  their  normal  positions  and  relations,  our  work  has  only 
begun,  because  these  muscles  have  become  atrophied  from  disuse;  they  have 

no  so-called  tonus  and  scarcely  any  power.  In  other  words,  they  have  lost 
their  normal  function  and,  if  left  to  themselves,  they  would  never  regain  it, 
and  it  is  this  masterful  inactivity  of  the  palatal  muscles  after  the  operation, 
that  gives  to  the  speech  of  the  cleft  palate  case  its  characteristic  quality, 

and  it  is  the  restoration  of  the  function  of  these  muscles,  more  than  any- 
thing else,  which  removes  this  disagreeable  quality. 

Kind  of  Training  Needed. — From  what  I  have  said,  we  must  conclude 
that  the  training  of  the  speech,  after  a  cleft  palate  operation,  is  an  exceed- 

ingly important  feature  of  the  treatment,  and  that  this  training  consists 
in  an  effort,  not  only  to  establish  functional  activity  in  important  muscles 

of  phonation  and  articulation  but  also,  to  do  this  under  somewhat  unfav- 
orable conditions.  Fortunately,  it  is  not  absolutely  essential,  in  the  ma- 

jority of  cases,  that  the  peripheral  organs  of  speech  be  made  structurally 
perfect  in  order  to  enable  the  patient  to  acquire  fairly  satisfactory  speech. 
In  other  words,  the  integrity  of  the  peripheral  organs  of  speech  is  only  a 
factor  and,  indeed,  a  comparatively  slight  factor,  in  the  process  of  speech 
development,  the  chief  thing  being  the  integrity  of  the  central  mechanisms 
of  speech,  upon  which  is  based  what  has  been  called  the  speech  instinct. 

A  child  with  the  speech  instinct  and  with  a  full  development  of  the  cere- 
bral mechanisms  of  speech  will  be  able  to  overcome  many  structural  im- 

perfections of  the  peripheral  organs,  but  a  gross  defect  of  these  peripheral 
organs,  such  as  a  cleft  palate,  when  it  exists  for  a  considerable  length  of 
time,  interferes  with  the  normal  development  of  the  cerebral  mechanisms 
and  thus  destroys,  to  some  extent,  the  ability  of  the  patient  to  overcome 
peripheral  imperfections  without  some  special  assistance.  Our  training, 
therefore,  must  be  such  as  to  affect  central  as  well  as  peripheral  conditions, 
and  it  differs  not  at  all  in  principle  from  the  training  that  is  required  for 

other  forms  of  defective  speech.  The  purpose  of  the  training  is  to  cor- 
rect faulty  actions  of  certain  muscles  and  to  develop  normal  action  in  certain 

other  unused  muscles. 

Exercises. — A  good,  all-around  exercise  for  the  development  of  the 
palatal  and  pharyngeal  muscles  is  a  systematic  and  vigorous  gargling  three 

or  four  times  a  day  with  a  warm,  sterile  solution.  Another  excellent  exer- 
cise is  to  have  the  patient  acquire  by  practice  a  voluntary  control  over 

the  muscles  of  the  palate  and  pharynx.  This  is  done  by  an  effort  to  elevate 
and  depress  the  palate  at  will,  under  direct  vision  in  a  good  light  and  with  a 
mirror.  The  exercises  should  be  practised  regularly  and  for  a  long  time  under 
the  direction  of  a  teacher.  Much  may  be  accomplished  also  by  the  mechanical 
stretching  of  the  palate,  and  for  this  purpose  a  sterile  finger  or  some  special 
instrument  may  be  used  by  the  physician.     In  addition  to  these  general 
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measures  for  the  development  of  the  mechanisms  of  speech,  a  thorough 
course  of  training  is  indicated  in  both  phonation  and  articulation.  Correct 
breathing  is  of  great  importance  in  this  work  and  exercises  should  be  given 
to  improve  the  voice,  which  is  especially  defective  in  rhythm  and  melody. 

The  training  in  articulation  should  be  such  as  to  meet  the  requirements  of 
each  individual  case.  Generally  speaking,  however,  the  patient  should 
be  taught  all  the  sounds  of  the  Physiological  Alphabet  and  he  should  be 
taught  to  give  them  as  nearly  accurately  as  possible.  His  ear  must  be 
trained  to  recognize  the  correct  sounds  of  speech  and  to  distinguish  between 
them  and  the  faulty  sounds.  All  this  requires  close  attention  on  the  part 

of  the  patient  and  long-continued  practice  under  the  direction  of  a  skilled 
teacher.  The  teacher,  to  be  successful  in  this  work,  must  understand  not 

only  the  anatomy  and  physiology  of  the  organs  of  speech,  but  also  the  ef- 
fect upon  these  organs  of  scientific  training. 

As  early  as  1887  Dr.  G.  V.  Black  stated:  "There  is  a  peculiar  fact  in  connection  with 
the  phenomena  of  cleft  palate.  We  may  cut  away  the  lips,  the  teeth  and  the  tongue  and  the 

patient  may  talk  plainly  after  all,  but  if  we  cut  away  the  soft  palate,  it  seems  to  be  utterly 

impossible  for  the  patient  to  speak  perfectly.  Rigid  training  is  the  most  important  ele- 
ment in  the  remedy  of  these  cases,  and  we  may  educate  the  patient  to  speak  quite  distinctly, 

but,  as  I  have  said,  the  speech  will  not  be  perfect;  there  will  be  a  nasal  twang.  The  muscles 

that  close  the  nostrils  may  be  brought  into  use  by  training.  The  azygos  uvula  has  the 
power  of  projection,  and  in  its  efforts  to  close  the  cleft,  the  margins  of  the  muscle  will  even 
overlap  each  other  sometimes. 

"Reasons  for  Failure  in  Palato-plasty. — These  muscles  ordinarily  are  not  used  in  cleft 
palate  and,  if  left  until  adult  life,  there  is  atrophy  of  the  muscles  owing  to  lack  of  use. 
Now,  in  order  to  bring  them  back  into  position  to  close  the  cleft  in  the  atrophied  condition, 

it  requires  quite  a  pull,  especially  in  the  anterior  half  of  the  cleft.  The  strong  tension  under 
which  the  muscles  are  placed  militates  against  the  success  of  the  operation.  For  this  reason, 

operation  should  be  performed  in  infancy  before  atrophy  of  the  muscles  has  occurred. 

Another  very  strong  reason  wh}^  the  patient  should  be  operated  on  early  in  life  is  to  gain  an 
apposition  of  the  parts  before  any  association  of  speech  is  formed  in  the  brain.  As  soon  as 

the  child  is  old  enough,  it  will  endeavor  to  speak  whether  the  cleft  is  present  or  not,  and  if 

the  association  of  speech  has  not  been  properly  formed,  it  is  very  difficult  to  rectify  it  in 
adult  life. 

"In  operating  on  these  cases,  it  is  always  best  to  avoid  severing  the  muscles.  The  use- 
fulness of  the  muscles  should  not  be  impaired." — T.  W.  B. 



CHAPTER  XXXI 

PLASTIC  SURGERY 

Plastic  surgery  includes  the  ''repair  of  loss  of  tissue  or  the  correction 
of  deformities  by  incisions  and  bringing  of  tissue  from  the  same  or  another 

person  to  fill  the  gap."  The  remarkable  advance  in  surgical  practice  during 
the  past  quarter  century  has  made  it  possible  for  the  surgeon  to  perform 

operations,  with  almost  uniform  success,  which  were,  prior  to  that  period, 

regarded  as  impossible.  Surgery  of  the  internal  organs,  of  the  cranial, 

thoracic  and  abdominal  cavities  has  made  phenomenal  progress.  To  the 

students  and  practitioners  of  operative  surgery  is  due  the  credit  for  bestowing 

incalculable  benefits  upon  suffering  humanity.  In  their  devotion  to  im- 
proving the  methods  and  technic  of  the  surgery  of  the  internal  organs, 

comparatively  little  attention  has  been  paid  to  the  aesthetic  side  of  plastic 

surgery. 

Recently  John  B.  Roberts^  entered  very  exhaustively  into  the  discussion 
of  the  development  of  plastic  surgery,  the  principles  underlying  it  and  the 

technic  employed  in  all  of  the  operations  of  the  face. 

It  is  not  within  the  scope  of  this  work  to  enter  into  the  history  of  plastic 

surgery  from  the  remotest  period  to  the  present  time.  It  is  sufficient  for 

our  purpose  to  lay  down  the  principles  underlying  its  practice  and  to  deal 

with  it  so  far  as  it  relates  to  the  mouth  and  the  parts  immediately  associated 

therewith.  In  the  chapter  on  Harelip  (page  512),  the  surgical  methods 

necessary  to  secure  good  results  have  been  described  fully.  In  this  chapter 

we  will  present  the  most  approved  surgical  procedure  in  plastic  operations 

for  the  removal  of  deformities  of  the  mouth  and  parts  in  close  proximity 

therewith  and  the  restoration  of  lost  parts. 

Indications. — The  conditions  which  call  for  plastic  surgery  of  the  mouth 
and  parts  associated  therewith  are :  loss  of  tissue  of  the  soft  parts  from  gun- 

shot wounds  or  other  injuries,  loss  of  tissue  in  the  removal  of  tumors,  de- 

struction of  tissue  as  the  result  of  infection  and  ulceration,  depressions  re- 

sulting from  adhesions  following  operation,  gangrene,  burns,  mineral  poison- 
ing or  congenital  defects. 

Preparation  of  Patient. — It  is  essential,  before  doing  a  plastic  operation, 
to  take  into  consideration  the  general  condition  of  the  patient.  To  operate 

with  a  view  to  repairing  an  injury  of  a  lip  resulting  from  a  syphiHtic  ulcer, 

without  first  treating  the  patient,  getting  the  disease  under  control  and  heal- 
ing the  ulcer,  would  be  a  most  unwise  procedure.     The   various   diseases 

^  "Surgery  of  Deformities  of  the  Face,  including  Cleft  Palate,"  March,  19 12. 
47  737 
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which  manifest  themselves  in  and  about  the  mouth  should  be  well  under- 

stood and  the  parts  put  in  healthy  condition  before  steps  are  taken  in  plastic 
surgery.  Those  having  been  afiflicted  with  specific  diseases  are  not  favorable 
subjects  for  plastics  until  after  they  have  passed  through  a  thorough  course 
of  treatment.  Even  then  the  tissues  may  not  behave  well  after  they  have 
been  satisfactorily  approximated.  The  surgeon  should,  prior  to  doing  any 
plastic  work  about  the  face,  inform  the  patient  and  family  that  an  element  of 
uncertainty  always  exists  and  the  result  may  not  be  all  that  is  hoped  for. 

There  is  no  operation  requiring  greater  care  in  preparing  the  patient 

than  one  for  plastic  surgery.  The  usual  preparation — abstaining  from  food, 
catharsis,  and  colonic  flushing — must  be  supplemented  by  extreme  care  in 
preparing  the  field  of  the  operation.  The  skin  must  be  scrubbed  with  great 
care;  the  surface  must  be  as  nearly  aseptic  as  possible  and,  preferably,  painted 
with  tincture  of  iodin. 

Principles  Underlying.— The  underlying  principles  of  the  transfer  of 
tissue,  as  hitherto  set  forth,  must  be  kept  in  mind  constantly.     In  all  opera- 

4 

]^fm++ 

Fig.  589. — Plastic   operations.     Covering   defects   by   stretching   the   margins   of   skin. 
{Esmarch  and  Kowalzig.) 

tions  for  the  correction  of  deformities,  the  removal  of  redundant  tissue  and 

the  filling  of  deficiencies,  certain  rules  must  be  observed  rigidly.  In  trans- 
ferring flaps  for  covering  areas  lost  by  destruction  of  the  skin,  the  parts  must 

be  measured  with  a  view  to  determining  exactly  how  much  tissue  should  be 

transferred  to  cover  the  defect.  A  rule  to  observe  is  to  make  the  flap  one- 
sixth  larger  than  the  space  to  be  covered.  Undue  stretching  of  the  skin, 
to  make  it  cover  a  defective  place,  should  not  be  resorted  to  as  stretching 
may  arrest  the  blood  supply,  in  which  event  gangrene  will  follow.  Too  much 
care  cannot  be  taken  in  observing  this  precaution. 

Certain  rules  have  been  laid  down  by  Esmarch  and  Kowalzig,  with  dia- 
grams which  convey  clearly  to  the  mind  the  technic  of  the  procedure: 

1st — By  stretching 
2nd — :By  sliding 
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3rd — Transplantation  of  flaps 
4th — Relaxation  incisions 

5tli — Skin  grafting 

Fig.  590. — Plastic  operations.     Incisions  to  relieve  tension.     {Esmarch  and'  Kowahig) 

[  1   ]   1   1    1    I    1 
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Fig.  591. — Plastic  operations  by  sliding  and  stretching  of  flaps.     (Esmarch  and  Kowalzig.) 

Stretching. — The  stretching  of  the  skin  must  be  done  with  extreme 
care.     The  skin  should  be  dissected  back  for  a  considerable  distance  from 
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the  area  to  be  covered  and  the  angle  so  shaped  that  the  edges  may  be  ap- 
proximated without  leaving  redundant  folds  of  skin.  After  the  edges  of 

the  skin  are  accurately  approximated,  they  should  be  fixed  by  the  use  of 

horsehair  sutures.     Adhesive  plaster  may  be  applied,  if  necessary  to  as- 

Fig.  592. — Plastic  operations  with  pedunculated  flaps.     {Esmarch  and  Kowalzig.) 

sist  in  holding  the  edges  of  the  wound  in  place  (Fig.  279).  In  this  way 

the  open  space  is  reduced  to  a  single  straight  line.  The  corners  of  trian- 
gular and  square  defects  are  first  sutured,  the  long  sides  finally  being  brought 

"^'V-frHi^ 

Fig.  593. — Transplanting  flaps  in  plastic  operations.     {Esmarch  and  Kowalzig.) 

into  contact.     A  square  defect  may  be  changed  into  a  lancet-shaped  one 
by  excision  of  the  two  triangles  made  on  its  short  sides  (Fig.  589). 

Another  course  to  pursue  is  demonstrated  in  Fig.  590.  In  this  it  is 
necessary  to  make  incisions  rather  deep  in  the  tissue  to  relieve  tension,  after 
^hich  all  of  the  surfaces  may  be  approximated  and  the  wound  closed. 
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Sliding. — The  technic  of  Selsus  consists  in  making  straight  or  curved 
incisions.     One  or  more  flaps  are  moved  over  the  defect  and  sutured  (Fig. 

591)- 
The  method  of  Burroughs,  of  excising  triangles  of  the  skin  correspond- 
ing to  the  defect,  is  illustrated  in  Fig.  592. 

Transplantation  of  Flaps. — The  third  method  is  by  transplantation  of 
flaps,  one  end  of  which  remains  in  connection  with  the  vascular  supply 

while  the  flap  itself  is  carried  over  the  wound  and  there  sutured,  according 

to  Fig.  593. 

Skin  Grafting.^ — in  1871  an  incalculable  advance  in  plastic  surgery  was 
made  by  Reverdin,  who  successfully  employed  skin  grafting,  covering 

surfaces  which  were  denuded  of  skin  by  ulceration  and  also  covering  granu- 

lating wounds.  Without  a  knowledge  of  Reverdin's  achievement,  Hanff 
discovered  that  small  particles  of  skin  would  unite  to  granulating  surfaces 

and  become  centers  of  cicatrization.  Ulcerated  surfaces,  therefore,  or 

surfaces  without  skin,  which  were  previously  considered  incurable,  were 

healed  quite  promptly.  The  value  of  skin-grafting,  aside  from  the  cos- 

metic effect,  is  to  prevent  extensive  contraction  and  to  hasten  the  heal- 

ing of  skin-denuded  surfaces. 

To  Thiersch,  who,  in  1886,  demonstrated  the  application  of  thin  shav- 
ings of  the  epidermis,  we  are  indebted  for  marked  improvements  in  skin 

grafting.  The  large  shaving  of  upper  layers  of  the  skin,  which  Dr.  Thiersch 

employed,  was  not  only  a  valuable  innovation  in  the  treatment  of  wounds  on 

ulcerated  surfaces,  burns,  etc.,  but  it  was  the  beginning  of  a  substantial 

improvement  in  this  department  of  plastic  surgery.  Wolf  of  Glasgow, 

previous  to  the  announcement  of  Thiersch,  demonstrated  that  pieces  of  skin 

of  moderate  size  could  be  transplanted  with  success.  Hairy  flaps  of  skin 

were  used  by  Huten,  following  Wolf's  method,  for  the  repair  of  eye-brows. 
Transplantation  of  bone,  muscle,  cartilage  and  other  tissue  from  one  sub- 

ject to  another  has,  at  the  present  time,  become  a  feature  in  surgical 

procedure. 

Dr.  Alexis  Carrel,  at  a  meeting  of  the  American  Medical  Association, 

announced  that  he  would  send  to  any  member  of  the  Surgical  Section  for 

transplantation  tissue  which  had  long  been  preserved  at  the  Rockefeller 

Institute  in  New  York;  that  they  might  plant  them  with  assurance  of  suc- 
cess, and  declared  that  organs  live  after  removal.  Substitutes  for  the  cornea 

of  the  eye,  diseased  parts  of  the  various  bones  of  the  body,  cartilages  which 

had  given  out  and  needed  repair  could  be  had  from  this  laboratory,  and  he 

freely  declared  that  it  had  become  possible  to  make  these  parts  live  after 

they  had  been  removed  from  the  body.  The  value  of  skin  grafting  in  the 

preservation  of  life  appeals  to  us  most  deeply. 

Preparation. — There  is  no  step  in  surgical  procedure  requiring  more 

care  to  establish  and  maintain  asepsis  than  in  skin  grafting.  A  fresh- 
ened surface,  which  is  not  surgically  clean,  is  an  unfavorable  field  for  this 
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operation;  in  fact,  failure  to  thoroughly  clean  such  surfaces  will  lead  to  un- 
successful results.  The  surface  to  be  covered  and  the  surrounding  parts 

should  be  thoroughly  cleaned  antiseptically  by  the  usual  washing  of  the 

skin  followed  by  normal  salt  solution.  Any  cicatricial  tissue  or  semi- 
organized  membrane  should  be  removed.  The  area,  from  which  the 
graft  is  taken,  should  be  cleansed  thoroughly  and  every  care  taken  to 
prevent  infection.  If  exuberant  granulations  are  present,  they  should 

be  curetted  and  the  hemorrhage  arrested  by  the  use  of  hot  sponges.  Dis- 
infectants having  escharotic  properties  should  not  be  employed  as  they  re- 

tard, to  some  extent,  the  formation  of  granulations  and  thus  become  ob- 
stacles to  the  union  of  the  graft  to  the  freshened  surface. 

Wolf  transplanted  areas  of  skin,  from  which  all  fat  was  removed,  one- 
sixth  larger  in  size  than  the  surface  to  be  covered.  This  graft  was  placed 
in  contact  with  the  freshened  surface,  over  which  dressings  were  placed 
in  such  a  way  as  to  make  gentle  pressure.     After  these  grafts  are  made,  they 

^to^ 

Fjg.  594. 

Fig.  594  and  595. — Skin  grafting  according  to  Thiersch. 

Fig.  S9S. 

{Esmarch  and  Kowalzig.) 

should  not  be  disturbed  for  several  days,  not  even  to  expose  them  for  in- 
spection. 

Thiersch's  method  is  most  generally  used  in  the  treatment  of  raw  surfaces. 
The  surface  from  which  the  graft  is  to  be  removed,  having  been  thoroughly 
sterilized  by  washing  with  normal  salt  solution,  may  be  stretched  and  a  thin 
strip  of  epidermis  removed  with  a  sharp  razor  (Fig.  594).  The  graft  may 
then  be  carried  on  the  blade  of  the  razor  to  the  fresh  surface  (Fig.  595).  The 
grafts  are  laid  on  in  strips  and  this  process  continued  until  the  exposed  surface 

is  covered.  Care  must  be  taken  that  air  bubbles  are  not  permitted  to  re- 
main beneath  the  graft.  Dry  sterile  gauze,  as  a  dressing,  is  then  employed, 

held  in  place  by  adhesive  straps.  It  is  weU  to  allow  the  dressings  to  remain 
in  place  for  a  week.  Should  infection  occur,  however,  the  parts  should  be 
thoroughly  cleansed  with  normal  salt  solution,  with  a  view  to  preserving  at 
least  a  certain  amount  of  the  graft. 

Reverdin's  method  calls  for  the  use  of  curved  scissors.  The  skin  is  lifted 
with  a  needle  and  cut  away  in  small  pieces.  These  are  placed  upon  the 
fresh  surface  and  held  downward  by  the  use  of  antiseptic  dressings.  These 
little  sections  of  skin  at  first  seem  to  melt  and  disappear,  but  later  the 
epithelial  growth  is  seen  spreading  out  in  all  directions  and  if  the  grafts 
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take  in  close  proximity,  the  intervening  space  will -be  closed  by  the  develop- 
ment of  new  skin. 

Margoldt's  method  is  as  follows:  "Scraping  the  steriHz'ed  skin  with  a 
razor  down  to  the  papillary  layer,  and  spreading  the  mixture  of  epithelial 

cells  and  blood  thus  obtained  upon  a  clean,  bloodless,  non-granulated 

wound." 
Mucous  membrane  and  skin  from  animals  have  been  transplanted  and 

skin  has  been  substituted  for  mucous  membrane.  In  the  transplantation 
of  skin  to  take  the  place  of  mucous  membrane,  it  is  essential  that  the  skin 
should  be  selected  from  a  part  of  the  body  which  has  no  hair  follicles. 

The  work  of  Guthrie,  Morestin,  Lexer,  Hoepfner,  Payr,  Goree  and  Carrel 
has  contributed  largely  to  the  advancement  of  plastic  operations  and  has 
made  them  practical.  The  transplantation  of  bone  as  a  substitute  for  a 
part  that  has  been  lost  and  the  introduction  of  foreign  substances  into  the 
tissue  to  remain  and  overcome  defects,  the  use  of  parafi&n,  celluloid  and  metal 
parts  have  been  found  successful  and  no  inconvenience  suffered  after  years 
of  wear. 

Lip  and  Cheek  Defects. — In  the  chapter  on  the  treatment  of  Harelip, 
the  technic  and  surgical  procedure  have  been  considered  fully  and  measures 
outlined  for  the  successful  treatment  of  that  congenital  defect.  It  is, 

therefore,  unnecessary  to  add  anything  to  this  phase  of  plastic  surgery  ex- 
cept to  refer  to  it  now  and  then  in  connection  with  other  operations  about 

the  mouth.  Nor  will  I  concern  myself  with  rhinoplasty,  except  so  far  as  it 
has  to  do  with  surgery  of  the  mouth.  The  loss  of  tissue  involving  the 
lips  and  cheeks  from  trauma  or  disease  calls  for  the  most  exacting  technic 
in  plastic  surgery.  To  move  tissue  from  one  location  to  another  and  thus 
overcome  a  great  deformity  is  to  render  to  a  patient  a  most  valuable  service. 
Errors  in  diagnosis  of  morbid  conditions  have  led  to  disastrous  results. 
To  mistake  a  specific  lesion  for  carcinoma  and  remove  it  by  surgical  procedure 
would  be  a  serious  error.  Such  operations,  however,  ̂ e  on  record.  The 

history  of  each  patient  should  be  studied  carefully  and  the  general  condi- 
tions understood.  If  he  has  suffered  from  specific  disease,  an  operation 

should  not  be  undertaken  until  the  patient  has  passed  through  a  course  of 
treatment. 

The  removal  of  malignant  tumors,  masses  of  cicatricial  tissue  resulting 
from  burns,  or  ulcerations  from  any  cause,  and  restoring  the  parts  by  making 
flaps  and  moving  them  into  position  to  take  the  place  of  the  missing  parts 
has  long  been  practised  with  beneficial  results.  The  redundancy  of  the 
tissue  of  the  lips  very  often  enables  the  surgeon  to  remove  carcinomatous 
growths,  approximate  the  edges  and  restore  and  preserve  a  very  satisfactory 
condition  of  the  lip  without  moving  flaps  from  adjacent  parts.  Methods 
of  procedure  for  the  restoration  of  the  lips  and  defects  of  the  cheeks  call 
for  the  same  care  in  diagnosis  as  would  be  employed  before  performing 
any  other  surgical  operation. 
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Epithelioma  of  Lower  Lip. — The  development  of  epithehoma  of  the 
lower  lip  usually  appears  as  a  small  ulcer  upon  the  surface  of  the  mucous 
membrane,  about  which  the  tissues  are  indurated  (see  page  1060)  and  from 
which  the  surface  cells  multiply  until  a  pronounced  growth  is  formed.  If  it 
fails  to  heal  upon  the  application  of  the  usual  surface  protecting  remedies  and 
if  operated  upon  early,  as  these  growths  always  should  be,  it  may  be  removed 
and  the  edges  approximated  without  marked  deformity.     If  a  large  portion 

Fig.  596.  Fig.  597. 

Dieffenbach's  cheiloplasty.     (Esmarch  and  Kowalzig.) 

of  the  lip  becomes  involved  in  the  growth,  as  one-half  or  two-thirds,  after 
the  removal  of  the  growth  a  flap  may  be  produced  and  the  form  of  the  lip 
thus  restored  (see  page  544).  In  the  development  of  carcinoma  of  the 
lower  lip  in  patients  whose  lips  are  thick  and  heavy,  provided  the  growth 
does  not  involve  the  integument,  but  appears  only  upon  the  surface  of  the 

mucosa,  an  elliptical-shaped  incision  may  be  made  through  the  mucous 
membrane,  the  growth  removed  and  the  membranes  approximated.     As 

Fig.  598. 

Jasche's  cheiloplasty, 

Fig.  599. 

(Esmarch  and  Kowalzig.) 

stated,  if  the  lip  is  unusually  thick,  this  operation  may  be  made  without 

deformity.  On  the  other  hand,  if  the  growth  extends  deep  into  the  lip,  in- 
volving the  skin  as  it  blends  with  the  mucous  membrane,  a  section  of  the 

skin  must  necessarily  be  removed. 
In  case  the  entire  lower  lip  is  involved  by  a  malignant  growth,  it  is 

plainly  the  surgeon's  duty  to  extirpate  the  tissues  involved,  removing  healthy 
tissue  at  least  two  centimeters  beyond  the  limits  of  the  tumor.     In  mak- 
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Fig.  6oo.  Fig.  6oi. 

Trendelenburg's  cheiloplasty.     {Esmaych  and  Kowalzig.) 
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Fig.  602.  Fig.  603. 

Brun's  cheiloplasty.     {Esmarch  and  Kowalzig.) 

Fig.  604.  Fig.  605. 

Burow's  cheiloplasty.     {Esmarch  and  Kowalzig.) 

Fig.  606.  Fig.  607. 

Blasius'  cheiloplasty.     {Esmarch  and  Kowalzig.) 
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ing  such  an  operation,  it  may  be  necessary  to  remove  a  large  area  of  the 
lip,  with  considerable  deformity.  The  defect  may  be  overcome  only  by 
supplying  the  deficiency  by  transferring  tissues  from  the  adjacent  parts 
(Figs.  596  to  607,  inclusive). 

If  a  tumor  occupies  one-half  the  lower  lip,  its  removal  will  contract 
the  mouth,  causing  a  retraction  of  the  under  lip,  while  the  protrusion  of 

the  upper  lip  is  like  the  extension  of  the  beak  of  the  parrot.  Such  a  deform- 
ity requires  correction.  This  may  be  done  by  making  an  incision  from  the 

angle  of  the  mouth  outward  (Figs.  608  and  609).  These  incisions  should  be 
carried  through  the  entire  thickness  of  the  cheek,  far  enough  to  produce 
a  mouth  of  normal  length  from  angle  to  angle  and  a  little  beyond,  as  the 
healing  of  the  parts  is  always  followed  by  some  contraction.  Then  the 
mucous  membrane  should  be  dissected  up,  carried  outward  and  accurately 
fixed  to  the  border  of  the  skin  with  horsehair  sutures. 

Fig.  608.  Fig.  609. 

Dieffenbach's  stomatoplasty.      (Plastic  surgery  of  the  mouth.)      {Esmarch   and  Kowalzig.) 

Suture  Material  Used. — Dieffenbach's  stomatoplasty  has  furnished 
the  foundation  for  higher  achievements  in  the  plastic  surgery  of  the  mouth 

and  face,  which  has  been  greatly  improved  by  the  introduction  of  horse- 
hair sutures.  The  great  advantage  of  these  sutures  over  silk  or  any  other 

material  that  is  capable  of  absorbing  the  secretions  has  been  referred  to 
elsewhere  in  this  work.  They  should  be  introduced  with  fine  Hagedorn 

needles  and,  after  the  parts  are  carefully  approximated,  union  by  first  in- 
tention may  be  expected  and  no  suture  scars  or  marks  will  remain.  Silk 

sutures,  though  paraffined,  or  saturated  with  gutta  percha  or  wax,  may  ab- 
sorb and  retain  the  secretions,  become  centers  of  infection  and  leave  per- 

manent scar  tissue.  Silkworm  gut  is  too  stiff  and  wiry  to  serve  the  pur- 
pose in  delicate  manipulations  upon  the  skin  and  mucous  membrane,  while 

all  other  sutures  are  open  to  objections  which  cannot  be  raised  against 
horsehair. 

Other  Methods  of  Reconstructing  Lower  Lip. — Von  Langenbach  removed 
a  flap  of  sufficient  thickness  from  the  middle  of  the  chin  to  form  the  entire 
lower  lip.  A  superabundance  of  tissue  should  thus  be  removed,  since 
the  contraction  of  the  fresh  surface  not  covered  with  mucous  membrane 

must. draw  the  lip  to  one  side  and  produce  an  irregular  mouth.     This  may 
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be  overcome  in  a  measure  by  removing  a  flap  of  mucous  membrane  from 
the  cheek  and  carrying  it  over  the  freshened  surface  of  the  flap  which  is  to 
form  the  lip. 

In  the  construction  of  a  lower  lip  or  extensive  defects  of  the  lower  lip, 
Kawaizig  Morgan,  in  1829,  employed  the  skin  beneath  the  chin.  He  made 
an  incision  along  the  border  of  the  mandible  and  reflected  the  tissues  upward 
(Figs.  610  and  611).     This  tissue  was  stitched  in  place  and  the  wound  below 

Fig.  610.  Fig.  611. 

Morgan's  chelioplasty.      {Esmarch  and  Kowalzig.) 

was  permitted  to  heal  by  granulation  or  by  skin  grafting.  This  wound 

may  be  closed  by  making  use  of  a  V-shaped  incision  beneath  it,  which 
makes  the  approximation  of  the  skin  over  the  open  space  quite  easy.  (The 

author's  course.) 
Upper  Lip. — The  upper  lip  may  be  reproduced  either  by  sliding  lateral 

tissue  into  proximity  or  by  making  flaps.  The  operation  of  Dieffenbach 
consists  in  making  an  incision  of  the  alae  of  the  nose  high  enough  to  secure 

Fig.  612.  Fig.  613.  Fig.  614. 

Dieffenbach's  sinuous  incision.     {Esmarch  and  Kowalzig.) 

sufi&cient  tissue  to  form  the  lip  (Figs.  612  and  613).  The.se  tissues  are 
lifted  away  from  the  attachment  of  the  periosteum  and  carried  downward 
and  toward  the  median  line,  where  they  are  united  (Fig.  614).  In  cases 

in  which  the  lip  has  in  it  about  one-half  the  tissue,  Nelaton's  operation  for 
harelip  (see  page  621)  will  produce  a  very  satisfactory  result.  In  Dieffen- 

bach's operation,  if  the  flaps  do  not  meet  easily,  a  curved  incision  may  be 
made  outward  from  the  upper  extremity  of  the  first  incision.  This  will 
relieve  all  tension  and  enable  the  flaps  to  be  brought  easily  into  proximity 
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Fig.  615.  Fig.  616. 

Brun's  chieloplasty.     (Esmarch  and  Kowalzig.) 

Fig.  617.  Fig.  6i{ 

Sedillot's  cheiloplasty.     {Esmarch  and  Kowalzig.) 

\  i                 ' Fig.  619.  Fig.  620. 

Restoration  of  upper  lip.     {Modified  from  Szymanowski.) 

Fig.  621. Fig.  622. 

Restoration  of  both  lips.     {After  Szymanowski.) 
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in  the  median  line.  In  the  absence  of  the  entire  upper  Hp,  Brunn's  opera- 
tion— making  two  lateral  flaps  from  the  cheeks — furnishes  a  very  satis- 

factory solution  of  the  problem  of  restoring  a  lip  (Figs.  615  and  616). 

The  plastics  of  the  upper  lip  devised  by  Sedillot,  though  not  as  desir- 
able as  those  of  Brunn,  may,  in  certain  cases,  be  employed.     In  this  operation 

Fig.  623. — Plastic  operation  on  the  neck  and  face  for  the  correction  of  adhesions  fol- 
lowing a  burn.  A.  Profile  view;  B.  Front  view;  C.  Flaps  with  sutures  still  in  place;  D. 

Profile  after  operation.     {Operated  on  by  Dr  Carl  Beck.) 

two  lateral  square  flaps  are  cut  from  the  cheeks,  which  are  carried  above 
the  lower  lip  beneath  the  nose  and  approximated  in  the  median  line  (Figs. 
617  and  618). 

The  restoration  of  the  upper  lip  by  a  method  modified  by  Szymanowski, 

in  certain  cases,  may  present   features  preferable  to  those  previously  de- 
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scribed  (Figs.  619  and  620).  In  Dr.  Roberts'  work  on  surgery  of  the 
face,  the  upper  and  lower  Hps  may  both  be  restored  after  Szymanowski's 
method  by  making  incisions  as  per  illustrations  (Figs.  621  and  622),  lift- 

ing the  flaps  from  their  attachment  to  the  bone  and  carrying  them  to  the 
median  Hne,  suturing  them  as  illustrated,  and  producing  the  fold  of  mucous 
membrane  in  the  lip  previously  described  in  this  article  on  the  construction 
of  the  lower  lip. 

>j-y 

A*?«  ■ 



Fig.  624. — Upper  incisor  tooth  showing  apical  abscess.     These  abscesses  or  any  irritation 
to  the  dental  alveoli  from  any  cause  whatever  will  result  in  dento-alveolitis. 





CHAPTER  XXXII 

DENTO -ALVEOLITIS 

Definition. — Dento-alveolitis  means  any  inflammation  involving  the 
dental  alveoli  and  dental  alveolar  processes.  By  this  term,  I  designate  such 
conditions  as  pericementitis,  osteitis,  so  far  as  it  relates  to  the  dental  alveolar 
processes,  and  periosteitis,  etc.,  inasmuch  as  the  gingiva  embrace  the  necks  of 
the  teeth,  thus  forming  part  of  the  dental  alveoli,  gingivitis  is  also  included. 
Inflammations  involving  the  tissues  here  named  may  suppurate  and  cause  a 
flow  of  pus  from  the  tooth  sockets.  This  outflow  of  pus  has  been  designated 
by  many  names,  the  most  common  of  which  is  pyorrhea  alveolaris.  Pyorrhea 
alveolaris  is  not  a  disease.  It  is  the  sequela  of  an  inflammation  and  cannot 
be  regarded,  even  with  the  greatest  elasticity  of  scientific  nomenclature, 

as  a  disease.  The  inflammation  may  begin  as  a  result  of  dento-pulpitis. 
Its  history  is  frequently  associated  with  the  history  of  dental  caries.  With 

the  advance  of  dental  caries,  the  tooth  pulp  becomes  exposed  and  inflam- 
mation of  the  pulp  follows.  The  pulp  loses  its  vitality,  either  by  gradually 

sloughing  out  or  by  strangulation  at  the  apex  of  the  root.  If  by  strangu- 
lation, gangrene  of  the  pulp  will  result.  Following  the  death  of  the  pulp, 

its  decomposition  takes  place  and  it  breaks  up  into  the  elements  of  which 
it  is  composed.  The  septic  material  or  the  product  of  decomposition 
may  find  its  way  through  the  apical  foramen  and  cause  an  infection  of  the 
pericementum.  This  incipient  infection  increases  from  hour  to  hour  until, 
by  and  by,  an  abscess  is  formed  within  the  alveolus  of  the  infected  tooth  root 
(Fig.  624).  Each  root  may  thus  have  an  abscess  form  at  its  end.  Most 
fortunate  it  would  be  if  the  putrescent  pulp  were  thoroughly  removed  and  the 
cavity  disinfected  before  the  pericementum  was  invaded  by  the  toxic  elements 
which  contain  noxious  gases  and  ptomaines. 

Any  inflammation  involving  the  pericementum  or  the  bony  alveoli  may, 

very  appropriately,  be  termed  dento-alveolitis.  The  term  "alveolitis"  was 
first  proposed,  I  believe,  by  the  late  Professor  Nicholas  Senn.  It  is  in  accord 
with  the  general  nomenclature  of  pathology.  An  inflammation  involving 
the  periosteum  is  known  as  periosteitis,  and  so  with  other  membranes;  the 
terms  are  applied  not  only  to  indicate  the  character  of  the  lesion,  but  the 
tissues  involved.  The  abnormal  condition,  which  has  been  recognized, 

quite  likely,  since  time  immemorial  and  which  has  been,  in  late  years,  con- 
sidered under  many  names,  is  nothing  more  nor  less  than  a  dento-alveolitis. 

Dental  Nomenclature. — The  commission  on  nomenclature  of  the  Institute 
of  Dental  Pedagogics,  in  analyzing  terms  employed  in  dental  literature,  has 
found  it  necessary  to  eliminate  many  that  are  not  desirable.  This  has  been 
done  with  a  view  to  literary  improvement  and  advancement.     A  similar 
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commission  was  formed  by  the  American  Medical  Association.  Fortunate 

it  is  that  commissions  were  organized  for  the  purpose  of  reviewing  and  re- 
vising the  nomenclature  of  medicine  and  dentistry.  Dentistry  has  been 

burdened  by  the  introduction  of  indefinite  terms,  suggested  by  men  who 
have  abandoned  the  use  of  more  appropriate  ones.  For  example,  the  term 
peridental  membrane  was  introduced  into  dental  nomenclature  to  take  the 
place  of  the  term  pericementum,  the  latter  being  a  term  which  explicitly 
named  and  defined  the  location  and  anatomical  relation  of  the  membrane 

to  the  tooth  cementum.  It  is  a  membrane,  as  its  name  implies,  peri  = 
around,  and  cementum  =  the  cementum  of  the  tooth.  The  term  peridental 
membrane  must  mean  a  membrane  surrounding  the  entire  tooth.  We  know 
there  is  no  such  membrane,  save  only  in  embryonal  development,  in  the 
form  of  the  dental  follicle.  The  commission  on  dental  nomenclature  has, 
therefore,  eliminated  the  term  peridental  membrane.  I  trust  its  use  will 
soon  become  obsolete. 

The  Many  Names  Used. — The  many  names  which  have  been  applied 
to  dento-alveolitis  are  confusing  to  the  student  and  to  the  practitioner.  In 
American  dental  literature,  among  the  first  to  describe  the  condition  was  Dr. 
W.  J.  Younger,  formerly  of  San  Francisco,  now  of  Paris.  In  1864  he 
demonstrated  the  curability  of  the  condition  then  known  as  gangrene  of  the 
teeth  or  necrosis  of  the  jaws.  Since  that  time  he  has  been  speaking  and 
writing  on  it  in  various  parts  of  the  world.  However,  it  remained  for  John 
Riggs  to  bring  the  matter  forcibly  before  the  profession,  which  he  did  several 

years  later.  The  condition  was,  therefore,  soon  recognized  as  Riggs'  Dis- 
ease. Later  it  was  described  by  Dr.  F.  H.  Rehwinkle  under  the  name 

pyorrhea  alveolaris,^  a  name  which,  while  not  expressive  of  the  pathology 
of  the  condition,  has  come  into  common  use.  Many  other  names  have  been 

suggested  by  writers  on  the  pathology  of  dental  alveoli  and  the  parts  imme- 
diately associated  therewith,  among  which  are: 

Riggs'  Disease  Chronic  Alveolar  Osteomyelitis 
Pyorrhea  Alveolaris  Dental  Interstitial  Arthritis 

Suppurative  Pericementitis  Phagodenic  Pericemental  Alveolitis 

Phagodenic  Pericementitis  Alveo-dental  Suppuration 
Interstitial  Gingivitis  Alveolar  Osteomyelitis 
Dental  Periosteitis  Dento-socketitis 

Dento-osteitis  Hematogenic  Calcic  Pericementitis. 
Dento-Alveolar  Osteitis  Peridentitis 
Suppurative  Peridentitis  Diffused  infection  of  the  dental  alveoli. 

Pericemental  Suppuration  Chronic  Septic  Alveolitis 

Alveolo-dental  pyorrhea 

Every  one  of  the  above  is  used  by  authors  to  describe  dento-alveolitis  in 
some  of  its  pathological  aspects. 

The  name,  which,  while  not  expressive  of  the  pathology  of  the  parts, 

^  The  name  was  used  in  France  previous  to  this.  It  occurs  in  the  first  edition  of  Widel's 
Pathology  (1870),  the  English  translation  of  which  appeared  in  1872.     (W.  E.  Boardman.) 
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but  which  has,  by  reason  of  its  general  use,  fixed  itseh"  upon  the  profession 
and  will  probably  be  used  by  the  public  for  many  years  to  come,  is  pyorrhea 

alveolaris,  an  expression  which  simply  means  the  flowing  of  pus  from  alveoli. 

The  pus  might  flow  from  the  alveoli  of  any  of  the  tissues  of  the  body — the 
liver,  the  lungs  or  any  part  having  alveoli.  Pyorrhea  alveolaris  is  a  phe- 

nomenon, not  a  disease  per  se.  Dento-alveolitis  is  a  disease  which  may  ter- 
minate in  suppuration.  In  the  event  that  pus  exudes  from  the  dental  socket, 

then  there  would  be  a  pyorrhea  alveolaris  denti.  An  inflammation  of  the 

pericementum,  a  pericementitis  from  any  cause,  would  be  an  expression  of 
dento-alveolitis. 

Cause  of  Tooth  Decay. — The  attention  of  scientists  throughout  the 
centuries,  in  the  field  of  pathology,  discovered  many  facts  which  led  to 

methods  of  practice  now  well  established.  All  the  work  that  was  done  by 

distinguished  chemists  in  attempting  to  account  for  tooth  dissolution,  caries 

— commonly  called  decay — was  swept  away  and  practically  forgotten  when 
the  great  scientist,  Dr.  W.  D.  Miller  of  Berlin,  demonstrated  to  the  satisfac- 

tion of  all  the  true  cause  of  dental  caries.  When  Miller  first  discovered  that 

caries  of  the  teeth  was  of  bacteriological  origin,  his  claim  was  regarded  by 

many  with  doubt.  Further  investigation,  however,  by  those  eminently 

qualified  to  repeat  the  experiments  of  Miller,  confirmed  his  findings.  Dr. 

G.  V.  Black  recognized  the  merit  of  IMiller's  work  and  confirmed  his  inves- 
tigations. It  is  sufficient  for  our  purpose  to  state  that  lactic  acid,  a 

product  of  bacteriological  action,  is  the  agent  that  brings  about  disintegra- 
tion of  the  enamel  of  the  tooth  and  thus  establishes  the  initial  lesion  of  a 

chain  of  pathological  conditions  which  may  involve  the  entire  organism  and 

terminate  the  life  of  the  patient. 

Pathology. — The  tremendous  influence  exerted  upon  the  human  body 
through  the  inception  of  dental  caries  in  a  single  tooth,  unfortunately  for 

mankind,  is  not  generally  recognized  and  appreciated.  So,  beginning  with 

a  little,  almost  infinitesimal  defect  in  the  structure  of  the  enamel,  the  de- 

structive agent  insidiously  makes  its  way.  The  area  of  diseased  tissue  in- 

creases and  these  dense  rods  of  enamel,  containing  ninety-seven  per  cent,  in- 
organic matter,  the  hardest  tissue  in  the  body,  gradually  succumb  until 

the  dentin,  with  its  more  highly  organized  structure,  is  invaded.  The 

inorganic  element  of  the  dentin,  which  consists  of  about  sixty-seven  per  cent, 
of  its  structure,  dissolves  out  leaving  the  organic  matter  to  succumb  later. 

It  is  then  that  the  first  general  indication,  usually  of  marked  discomfort, 

manifests  itself.  The  surface  becomes  sensitive  to  the  action  of  heat,  cold, 

and  sweet  and  sour  substances.  Though  the  patient  may  tolerate  this, 

since  it  is  not  unbearable,  gradually  and  surely  the  disease  advances.  Nature 

does  nothing  to  repair  the  injury.  The  only  hope  of  the  patient  to  arrest 

further  progress  of  the  disease  is  the  skill  of  the  dentist.  Without  this, 

a  little  later  the  tooth  pulp  will  be  exposed  followed  by  congestion  and 

extreme  pain.     Irritation  of  the  minute  vessels  entering  into  the  structure 
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of  the  pulp  exerts  pressure  upon  the  nerve  filaments  therein.  The  unyield- 
ing walls  of  the  tooth  canal  do  not  admit  of  the  expansion  of  the  vessel  to 

any  great  extent,  so  their  pressure  upon  the  nerve  filaments  which  supply 
the  parts  causes  extreme  pain.  Thus  the  soft  parts  and  the  tooth  pulp 
become  subject  to  inflammation,  and  this  we  technically  call  pulpitis. 

Preserving  Teeth. — Prior  to  the  advent  of  advanced  bacteriology,  it 
may  be  seen  by  reviewing  the  literature  of  the  dental  profession,  spirited 
discussions  were  entered  into  on  the  subject  of  capping  and  preserving  alive 
the  exposed  dental  pulp.  In  the  light  of  our  present  knowledge,  we  know 
that  a  tooth  pulp,  exposed  and  infected  as  nearly  all  of  them  are  after  a 
brief  period  of  exposure,  is  not  amenable  to  preservation.  A  tooth  pulp, 
however,  which  may  have  become  exposed  accidentally  without  infection, 
may,  with  the  most  careful  management,  be  kept  and  preserved  alive. 

Skilfully  handled,  a  tooth  pulp  may  be  removed  after  it  has  been  anesthe- 
tized by  cocain,  eucain  or  some  other  local  anesthetic,  or  it  may  be  com- 

pletely devitahzed  by  the  action  of  arsenic  oxide  and  subsequently  re- 
moved. With  the  tooth  canal  thoroughly  cleansed  antiseptically  and  filled  so 

as  to  exclude  the  accumulation  of  secretions,  the  cavity  in  the  tooth  may 

then  be  filled  and  the  tooth  restored  to  health  and  usefulness.  If,  how- 
ever, the  patient  receives  no  treatment,  the  tooth  pulp  breaks  up  into  the 

elements  of  which  it  is  composed,  as  a  result  of  a  suppurative  process.  The 
gases  of  decomposition,  hydrogen  sulphide  and  ammonia,  may  pass  through 
the  apical  foramen.  This  is  the  beginning  of  an  infection,  which,  under 
certain  conditions,  may  terminate  the  hfe  of  the  patient. 

The  technic  and  method  of  procedure  in  the  preparation  of  a  tooth  canal, 
including  the  rendering  of  it  aseptic,  the  introduction  of  root  fillings,  etc., 
are  fuUy  discussed  in  works  on  operative  dentistry,  to  which  the  reader  is 
referred.  With  the  present  advanced  knowledge  of  dental  pathology,  it  is 
assimied  that  a  tooth  canal  is  rendered  aseptic  and  properly  filled.  If  so, 
unless  infection  of  the  pericementum  has  occurred,  a  tooth  thus  treated  may 
be  made  healthy  and  free  from  discomfort  for  an  indefinite  period  of  time. 
The  opinions  expressed,  that  a  tooth  whose  pulp  has  been  removed  is  dead, 

are  not  borne  out  by  fact.  While  the  pulp  is  an  essential  factor  in  devel- 
oping the  dentin  of  the  tooth,  this  pulp  may  be  removed  from  the  tooth 

of  an  adult  and  the  tooth  preserved  in  good  form  many  years,  as  it  will 
be  remembered  that  the  cementum  of  the  tooth,  surrounded  and  suppHed 

with  nutrition  as  it  is  by  the  pericementum,  holds  the  tooth  in  vital  rela- 
tion with  the  circulation  so  long  as  the  pericementum  is  adherent  to  the 

cementum  and  walls  of  the  alveoH  and  maintained  in  healthy  condition. 

Harmfulness  of  Nerve-kiUing  Drugs.— In  the  preparation  of  tooth 
canals  for  fillings,  the  application  of  arsenic  oxide,  with  a  view  to  de- 

stroying the  vitality  of  the  little  remaining  portion  of  tooth  pulp,  has  done 
much  harm  by  irritating  the  membranes  about  the  roots,  due  to  its  passage 

through  the  foramen.     Again,  the  application  of  cotton  dressings   of  per- 
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oxide  of  hydrogen  which,  by  reason  of  the  rapid  evolution  of  oxygen  when 
brought  in  contact  with  blood  or  pus,  may  force  the  septic  material  through 

the  foramen  and  thus  establish  infections.  Zinc  chloride  and  ninety-five 
per  cent,  phenol  may,  if  applied  with  force,  pass  through  the  foramen,  come 
in  contact  with  the  pericementum  and  thus  be  a  source  of  inflammation. 
The  most  damaging  of  all  materials  to  place  in  a  tooth  root  is  oil  of  cassia, 

for  this  agent  will  invariably  penetrate  not  only  the  dentin,  but  the  peri- 
cementum and  excite  an  intense  pericementitis.  Oil  of  cassia  and  peroxide 

of  hydrogen,  in  the  treatment  of  such  cases,  are  contra-indicated.  An  agent 
should  be  used  which  will  not  produce  irritation.  Eucalyptol,  oil  of  cloves, 
incorporated  with  iodoform,  will  serve  every  purpose.  There  should  not 
be  any  excess  of  the  oil  to  exude  from  the  cotton  upon  which  it  is  carried  into 
the  cavity. 

Pericementitis. — An  inflammation  of  the  pericementum,  a  pericementitis, 
from  any  cause,  is  an  expression  of  dento-alveolitis.  Among  usually  assigned 
causes  are  the  following: 

Fig.  625. — Necrotic  sequestrum  removed  from  the  mandible.     The  necrosis  followed  the 
use  of  arsenic  for  the  destruction  of  the  den<-al  pulp. 

1.  Infections  resulting  from  dead  and  decomposing  tooth  pulps,  and 
the  habitual  flora  of  the  tooth  surfaces. 

2.  As  a  result  of  extreme  pressure  made  upon  a  tooth. 
3.  It  may  result  from  a  fall,  blow  or  any  trauma. 
4.  It  may  result  from  accumulation  and  retention  of  particles  of  food 

about  the  necks  of  the  teeth. 

5.  It  may  be  due  to  a  foreign  substance,  as  a  bit  of  toothpick,  tooth- 
brush or  coarse,  insoluble  tooth  powder,  forced  between  the  neck  of  the  tooth 

and  gum  tissue. 
6.  It  may  be  caused  by  lead  or  phosphorus  poisoning,  or  it  may  be  a 

sequel  of  mercurial  salivation. 

7.  It  may  be  due  to  any  of  the  eruptive  fevers. 

8.  It  may  be  caused  by  irritation  established  in  the  adjustment  of  arti- 
ficial tooth  crowns  or  badly  fitting  clasps  of  artificial  dentures. 

9.  It  is  frequently  due  to  the  accumulation  of  salivary  calculus  about  the 
necks  of  the  teeth.  These  extend  down  to  the  alveolar  process  and  become 
a  source  of  irritation  to  the  soft  parts  with  which  they  come  in  contact. 
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10.  It  may  l)e  the  result  of  any  irritant  brought  in  contact  with  the 

parts  in  fiUing  the  teeth,  or  in  tooth  medication.  Arsenic,  as  apphed  in 

the  destruction  of  dental  pulps,  may  accidentally  come  in  contact  with  the 

membrane  and  thus  be  an  exciting  cause  of  the  inflammation.  Serumnal 

calculus,  so  frequently  found  beneath  the  pericementum  and  in  contact  with 

the  cementum,  is  not  an  exciting  cause,  but  a  product  of  inflammation. 

11.  Excementosis  attended  with  pressure  upon  the  pericementum. 

12.  Dento-alveolar  exostosis  and  other  tumors. 

13.  In  addition  to  the  causes  given  for  the  irritation  of  the  pericementum, 

we  may  add  the  application  of  the  rubber  dam  for  the  exclusion  of  mois- 
ture while  filling  the  teeth.  The  pressure  of  the  rubber  between  the  neck 

of  the  tooth  and  the  gum,  the  tying  of  ligatures  high  up  on  the  gum,  as  is 

often  practised,  may  cause  extensive  inflammation  of  the  surrounding 

parts  and  thus  be  the  exciting  cause  of  dento-alveolitis. 

Exciting  Causes  of  Pericementitis. — Pericementitis  may  be  septic  or 

non-septic.  Non-septic  pericementitis  yields  promptly  to  the  removal  of 

the  cause,  which  may  be  undue  pressure  of  a  newly  adjusted  filling,  an  arti- 

ficial crown  or  the  wedging  of  teeth  in  preparation  for  a  filling.  In  ortho- 

dontial  work,  non-septic  pericementitis  is  of  common  occurrence.  The 
application  of  force  in  moving  teeth  and  in  spreading  the  arch  is  an  exciting 

cause  of  congestion  of  the  pericementum,  which  may  lead  to  an  extensive 

inflammation.  However,  the  careful  orthodontist  would  not  permit  his 

appliances  to  cause  such  inflammation.  Septic  pericementitis  is  most  com- 
monly due  to  infection  resulting  from  the  death  and  decomposition  of  tooth 

pulps.  The  products  of  disintegration,  heavily  laden  with  pathogenic  micro- 
organisms, find  their  way  through  the  apical  foramen,  come  in  contact  with 

the  pericementum  and  infection  is  thus  established. 

Symptoms  of  Pericementitis. — The  inception  of  pericementitis  is  marked 
by  an  itching  sensation.  The  forcing  of  the  teeth  together  and  pressing 

upon  the  one  affected  is  rather  gratifying  to  the  patient  and  attended  by 

a  sense  of  satisfaction.  A  little  later,  if  the  congestion  increases,  contact  with 

the  opposite  tooth  with  pressure  causes  pain.  If  the  congestion  further  in- 
creases, the  tooth  will  be  found  to  be  somewhat  lifted  from  its  socket  due  to 

the  thickening  of  the  membrane  by  its  engorgement  with  blood.  The  in- 

flammation may  involve  the  surrounding  parts  and  an  osteitis  or  perios- 
teitis  may  be  established.  In  some  instances,  as  in  the  upper  tooth,  the 
connective  tissue  of  the  cheek  is  involved  to  such  an  extent  as  to  close  the 

eye  or  lift  the  cheek  up  on  a  line  with  the  nose.  The  swelling  may  extend 

back  to  the  ear  and  produce  a  most  conspicuous  disfigurement  of  the  face. 

This  disfigurement  may  be  temporary  provided  extensive  destruction  of 

the  bone  does  not  follow.  Such  an  inflammation  may  well  be  the  cause 

of  great  anxiety.  It  may  be  arrested  in  the  early  stages,  but  when  it  has 

reached  the  proportions  above  described,  it  usually  terminates  in  the  forma- 

tion of  a  dento-alveolar  abscess,  with  sequelae  marked  by  complications  of 
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many  kinds.  To  recognize,  therefore,  the  early  steps  of  a  pericemental  in- 

fection and  employ  appropriate  remedies,  with  a  view  to  arresting  its  prog- 
ress, is  not  only  to  cure  the  patient,  but  to  prevent  many  complications. 

The  extent  of  the  inflammation  is  influenced  largely  by  the  general 

condition  of  the  patient.  A  healthy,  A'igorous  patient,  whose  powers  of 
resistance  are  great,  is  not  likely  to  have  an  extensive  destruction  of  the  bone 

and  soft  parts  as  a  result  of  such  an  infection.  One  weakened  by  disease, 
such  as  tuberculosis,  syphilis,  etc.,  is  more  likely  to  suffer  the  loss  of  bone  as 
well  as  the  sloughing  away  of  the  soft  parts. 

Diagnosis  of  Pericementitis. — In  the  diagnosis  of  this  condition,  a  close 
observation  of  the  morbid  changes  which  take  place  from  the  inception  of 
caries  of  the  tooth  enamel  to  the  establishment  of  pericementitis,  is  essential. 
In  the  absence  of  instruction  in  medical  schools  on  the  diseases  and  injuries 
of  the  teeth,  with  the  many  maladies  which  are  dependent  upon  them  for 

their  origin,  the  average  student  and  practitioner  of  medicine  often  misin- 
terprets the  pains  to  which  his  patients  are  subject  in  this  region,  greatly  to 

the  detriment  of  the  patient.  The  late  Professor  J.  Adams  Allen  of  Rush 
Medical  College,  when  asked  what  treatment  was  good  for  a  certain  disease, 

answered  invariably:  "It  depends  on  what  is  the  matter."  Pain  in  this 
region  may  be  due  to  many  causes,  and  to  answer  intelligently  the  question 
as  to  treatment,  the  diagnosis  must  first  be  made  clear.  To  undertake  the 
treatment  of  such  diseases  without  knowing  their  cause  must  necessarily 
result  in  frequent  failure. 

Treatment  of  Pericementitis. — Recognizing  the  true  nature  of  the  disease, 
an  inflammation  of  the  pericementum,  our  efforts  should  be  directed  vigor- 

ously toward  relieving  the  excess  of  blood  in  the  parts.  By  so  doing  we  re- 
duce the  pressure  on  the  surrounding  parts,  thus  relieving  the  pain.  It  is 

fortunate  for  those  who  are  suffering  from  this  malady  that  recourse  to  the 
extraction  of  teeth  is  not  always  necessary.  The  advancement  of  the  science 
and  art  of  dentistry  has  made  it  possible,  and  in  the  large  majority  of  cases 
absolutely  certain,  that  pain  in  a  tooth  or  the  tissues  surrounding  it,  usually 
called  toothache  (odontalgia),  is  amenable  to  treatment. 

Obviously,  the  first  step  should  be  directed  to  the  tooth  or  teeth  from 
which  the  infection  originated.  Opening  the  canal,  washing  away  the 
contents  with  a  normal  salt  solution  or  some  mild  antiseptic,  cleaning 
the  canal  and,  if  need  be,  puncturing  the  congested  vessels  with  a 

sterile  broach,  thus  allowing  the  excess  of  blood  to  escape  from  the  perice- 
mentum through  the  tooth  canal,  often  bring  immediate  relief.  Sinapism 

or  blisters  may  be  employed  upon  the  mucous  membrane  of  the  gum  over  the 
tooth  root  about  which  the  pericementum  is  inflamed.  A  direct  way  to 
relieve  the  congested  blood  is  to  make  an  opening  through  the  alveolar 
process  direct  to  the  membrane.  A  local  anesthetic  may  be  employed  and 
the  membrane  thus  depleted  of  excessive  blood  without  great  discomfort  to 
the  patient.     Formerly,  leeches  were  used  for  this  purpose.     One  may  be 



758  ORAL    SURGERY 

placed  in  a  small  test  tube  and  applied  direct  to  the  mucous  membrane  cover- 
ing the  congested  part. 

The  application  of  heat  or  cold  externally  may  sometimes  be  used  ad- 
vantageously. The  use  of  cold  is  not  popular  because  it  is  difficult  to  main- 

tain. Cold  contracts  the  blood-vessels  and  may  prevent  excessive  congestion 
and  inflammation  of  the  tissues.  Once  suppuration  has  begun,  however, 

it  is  contra-indicated.  Inasmuch  as  it  is  impossible  to  determine  just  when 
suppuration  begins,  we  do  not  use  cold  applications.  In  the  early  steps 
of  the  inflammation,  cold  may  be  used  advantageously,  since  the  vessels 
may  be  contracted  and  the  inflammation  terminated  by  resolution.  If 

suppuration  has  begun,  a  dento-alveolar  abscess  will  have  developed  about 
the  apex  of  the  tooth  root. 

DENTO-ALVEOLAR  ABSCESS 

A  dento-alveolar  abscess  is  a  circumscribed  cavity  containing  pus  situated 
at  the  apex  of  the  tooth  root  and  depending  upon  the  death  of  the  pulp  for 

its  origin.     Dento-alveolar  abscesses  are  said  to  be  of  two  kinds: 
Blind  abscesses,  those  without  sinuses  (Fig.  624). 
Open  abscesses,  with  sinuses  for  the  escape  of  pus  (Fig.  632). 
An  alveolar  abscess  may  be  acute  or  chronic.  The  pus  may  form  in  the 

tissues  near  and  sometimes  about  the  end  of  the  root  in  teeth  whose  pulps  are 
still  living,  but  such  instances  are  extremely  rare.  I  would  not  designate  these 

as  true  dento-alveolar  abscesses.  A  true  dento-alveolar  abscess,  therefore, 
must  have  its  origin  in  the  tooth  and  be  due  to  the  death  of  the  dental 

pulp. 
Symptoms. — The  signs  and  symptoms  of  a  dento-alveolar  abscess  are 

outhned  in  the  primary  steps  of  the  condition  described  as  pericementitis. 

The  termination  of  pericementitis  in  the  formation  of  pus  and  in  the  de- 
velopment of  the  abscess  will  not  be  considered.  A  careful  examination  of 

the  mouth  should  be  made,  using  an  exploring  instrument  and  a  mouth 
mirror.  The  teeth  should  be  thoroughly  inspected  and  the  tooth  about 
whose  root  ends  the  abscess  is  formed  should  be  located  and  its  condition 
noted.  Such  a  tooth  is  hfted  a  little  further  from  its  socket  than  is  seen  in 

the  case  of  acute  pericementitis.  The  pus  dissects  the  membrane  away  from 
its  bony  wall,  thus  accounting  for  its  further  displacement. 

A  dento-alveolar  abscess  may  be  attended  by  extensive  swelling  (Figs. 
626  and  627),  as  previously  described  in  the  consideration  of  pericementitis. 
The  abscess  involves  the  bone  to  the  extent  of  the  size  of  the  cavity  (Figs. 
628  to  631). 

The  pus  will  usually  escape  through  the  surface  that  affords  the  least  resist- 
ance. It  may  form  a  definite  sinus  through  which  the  pus  discharges,  or  it 

may  penetrate  the  bone,  most  frequently  the  external  alveolar  plate,  lift  up  the 
periosteum  for  a  considerable  distance,  thus  denuding  the  bone,  and  finally 
escape  through  a  sinus  at  some  point  quite  remote  from  the  place  of  origin. 



\ 
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Fig.  625a.— Acute  dento-alveolar  abscess  in  maxilla  which  penetrated  the  antrum  and 
also  involved  the  orbit.     iOakman.) 
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Following  this,  necrosis  of  the  bone  may  occur.     The  pus  may  escape  in  any 
of  the  following  ways: 

1.  It  may  escape  through  the  lingual  surface  and  form  a  sinus  at  some 
point  not  easily  observed  (Fig.  632).  If  in  the  upper  jaw,  the. pus  may 
find  its  way  into  the  nose  (Fig.  633),  become  a  source  of  irritation  and  be 

easily  mistaken  by  the  rhinologist  for  suppurative  catarrh  of  the  nasal  mem- 
brane or  empyema  of  the  antrum. 

2.  It  may  escape  through  the  tuberosity  of  the  bone  into  the  pharynx 
and  this  opening  may  not  be  discovered.  Again,  a  catarrhal  condition 
of  the  pharynx  may  be  treated  indefinitely,  without  a  knowledge  on  the 

Fig.  626. — Extensive  swelling  of  the  cheek, 
due  to  dento-alveolitis. 

Fig. )2  7. — Extensive    swelling   of  the  lip 
due  to  dento-alveoHtis. 

part  of  the  physician  of  the  real  character  of  the  disease,  unless  he  has  become 

well  acquainted  with  the  condition  of  the  patient's  teeth. 
3.  The  pus  may  escape  through  the  floor  of  the  orbit  and  form  a  sinus 

upon  the  cheek,  greatly  to  the  inconvenience  of  the  patient  and  the  confusion 
of  the  surgeon  (Fig.  634). 

Dr.  Upson  of  Cleveland  describes  paralysis  of  the  nerves  supplying  the 
eye  as  the  result  of  infections  from  the  teeth. 

4.  It  may  find  its  way  through  the  antrum  of  Highmore,  thus  creating 
an  infection  of  the  membranes  and  establishing  empyema  of  the  antrum. 
(See  Diseases  of  Antrum.) 
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5.  It  may  pass  directly  through  the  external  alveolar  plate  and  make 

its  exit  through  the  cheek,  forming  a  sinus  (Fig.  635). 

6.  It  may  discharge  between  the  tooth  root  and  its  socket  (Fig.  636), 

flowing  copiously  from  about  the  neck  of  the  tooth.  This  might  easily  be 
mistaken  for  an  infection  of  the  membranes  covering  the  septa  of  bone 
between  the  teeth. 

Fig.  628.  Fig.  629. 

Fig.  628. — ^Large  hole  in  the  maxilla  caused  bj-  an  abscess  around  the  left  lateral  incisor. 
The  crown  of  this  incisor  was  destroyed  by  caries.  The  alveolar  processes  of  the  lateral 
incisor  and  the  canine  (a)  are  ver}'  much  eroded.  The  abscess  eroded  the  bottom  of  the 
nasal  cavity  on  one  side.  Manj^  of  the  other  teeth  are  badly  worn  and  affected  with  caries. 
b,  Hole  in  the  alveolar  process,  the  result  of  an  abscess.     {Heider.) 

Fig.  629. — Cavity  produced  by  an  abscess  of  the  right  posterior  bicuspid  in  the  maxilla. 
Several  other  teeth  are  badl}'  affected  with  caries.     {Heider.) 

Fig.  630.  Fig.  631. 

Fig.  630. — Cavity  produced  in  the  maxilla  by  an  abscess  at  the  end  of  the  root  of  the 
left  central  incisor.  The  crown  has  been  destroyed  by  caries  and  the  canal  of  the  root  is 
open.     The  external  wall  of  the  alveolus  is  wanting.     {Heider.) 

Fig.  631. — Cavity  on  the  palatal  surface  of  the  maxilla  caused  by  an  abscess.  The  ends 
of  the  roots  of  both  incisors  project  into  the  cavity.  The  crown  of  the  central  incisor  has 
been  destroyed  by  caries.     {Heider.) 

7.  In  the  formation  of  dento-alveolar  abscesses  at  the  apices  of  roots  of 
the  teeth  of  the  mandible,  the  pus  usually  makes  its  exit  through  the  external 

alveolar  plate  and  mucous  membrane  opposite  the  apex  of  the  root  affected 

(Fig.  637).  It  may,  however,  take  an  inward  course  and  discharge  on  the 

lingual  surface  (Fig.  632). 



Fig.  632. — Lower  cuspid  tooth  showing  chronic  dento-alveolar  abscess,  discharging  under 
the  tongue. 
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Fig.  633. — Denlo-alveolar  abscess  at  the  root  of  an  upper  incisor  tooth  discharging  into 
the  nose. 
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8.  It  may  burrow  through  the  soft  parts  and  make  its  exit  through  the 
cheek,  opposite  the  lower  border  of  the  bone  (Figs.  638  and  639). 

g.  It  may  pass  backward  and  discharge  through  the  cheek  at  the  angle 
of  the  jaw  (Fig.  640). 

10.  It  may  perforate  the  mandibular  canal,  thus  becoming  a  source  of 
irritation  to  the  nerve  and  excite  intense  neuralgic  pain. 

11.  If  involving  the  lower  anterior  teeth,  it  may  pass  through  the  external 
plate  of  the  bone  and  then  burrow  its  way  downward  to  the  symphysis  and 
make  its  exit  through  the  soft  parts  beneath  the  chin  (Figs.  641  and  642). 

12.  It  may  pass  directly  downward  through  the  substance  of  the  bone, 

penetrating  the  lower  border  and  make  its  exit  beneath  the  chin,  in  some  in- 

FiG.  634. — Abscess  of  an  upper  cuspid  tooth  discharging  through  the  bone  just  beneath  the 
orbit  and  upon  the  cheek. 

stances  passing  along  the  surface  of  the  skin  and  discharging  at  any  point  be- 
tween the  chin  and  clavicle  (Fig.  643). 

13.  An  abscess,  involving  the  second  molar  tooth,  may  burrow  through 
the  soft  parts  and  find  an  exit  as  low  as  the  nipple  on  the  affected  side. 
Fig.  644  illustrates  an  extreme  case,  in  which  the  pus  from  the  abscess  of  a 
second  molar  tooth  burrowed  through  the  tissues  downward,  passed  over  the 
clavicle  and  down  upon  the  sternum  where  the  tissue  was  disintegrated  by  the 
infection,  and  in  which  bismuth  paste  was  injected  by  introducing  it  into  the 
socket  from  which  the  tooth  was  extracted.  It  may  be  seen  clearly  that  a 
large  area  of  the  sternum  was  involved  by  the  destructive  process  having 

origin  from  a  dento-alveolar  abscess.  I  am  indebted  to  Dr.  Deichmiller  of 
Los  Angeles,  California,  for  the  use  of  this  valuable  skiagraph  of  one  of  his 

patients. 
14.  The  pus  may  perforate  the  lingual  surface  and  accumulate  in  large 
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quantities  beneath  the  tongue,  simulating  in  appearance  a  ranula  or  aneurism. 
In  such  cases  a  careful  investigation  should  be  made  of  the  conditions  of  the 
cavity  by  the  use  of  an  exploring  needle,  and  the  true  nature  of  the  fluid 
determined. 

A  dento-alveolar  abscess  is  not  infrequently  attended  by  marked  sys- 
temic disturbances.  The  patient  may  be  subject  to  a  chill,  suggestive  of 

general  sepsis  and  the  temperature  may  rise  to  103°  F.  The  bowels  become 
constipated,  the  tongue  heavily  coated  and  severe  pains  are  felt  in  the  head. 
General  infection  may  involve  the  entire  bone  and  extend  to  parts  beyond. 

Sepsis  may  be  so  extensive  as  to  terminate  life.  The  sequelae  of  dento-al- 
veolar abscess,  so  far  as  it  affects  the  osseous  tissue,  is  fully  considered  in 

the  chapter  on  Caries  and  Necrosis  of  Bone. 

In  a  paper  recently  read  by  Doctor  Gilmer,  he  makes  the  following  state- 
ment relative  to  the  bacteria  found  in  dento-alveolar  abscesses.  "The 

following  is  the  report  of  the  cultures  made  for  me  by  Doctor  Moody  at 

Fig.  636. — Skiagraph  showing  abscess  at  the  apex  of  a  molar  root.     The  abscess  discharges 
itself  between  the  neck  of  the  root  and  the  gums. 

the  St.  Luke's  laboratories.  He  says  'The  pus  removed  from  fourteen  cases 
of  jaw  abscesses,  with  two  exceptions,  was  examined  in  the  following  routine 
way:  Slants  of  blood  agar  and  ascites  dextrose  agar  were  smeared  with 

the  suspected  material.  One-half  of  the  slants  thus  inoculated  were  placed 
under  anaerobic  conditions  by  the  addition  of  pyrogallic  acid  and  sodium 
hydroxide  to  the  tubes  after  the  cotton  plugs  had  been  pushed  in  about 

one-third  distance  from  the  top.  The  tubes  were  then  plugged  with  a  plain 
cork  and  sealed  with  paraffin.  All  cultures  were  then  placed  in  the  incu- 

bator at  37°  C.  where  they  remained  for  twenty-four  to  forty-eight  hours. 
The  tubes  under  anaerobic  conditions  were  not  opened  for  forty-eight 

hours  after  inoculation.  At  the  end  of  that  time  smears  were  made  on  glass 
sUdes  and  stained  in  the  usual  way  for  the  microscopical  identification  of 
the  organisms. 

From  this  short  series  of  fourteen  cases  streptococcus  pyogenes  and 
bacillus  fusiformis  were  the  predominating  organisms.  The  finding  of 

an  occasional  staphylococcus  pyogenes  albus  colony,  or  that  of  the  micro- 



Fig.  635. — Alveolar  abscess  discharging  on  the  face,  leaving  an  unsightly  scar. 





Fig.  637. — Acute  alveolar  abscess  of  a  lower  cuspid  tooth  with  pus  cavity  between  the 
bone  and  periosteum. 
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Fig.  638.  Fig.  639. 

Fig.  638. — A  dento-alveolar  abscess  of  a  lower  molar  in  which  the  pus  made  an  exit 
through  the  external  alveolar  plate,  a  large  fluctuating  mass  was  formed  beneath  the  skin. 
A  sinus  soon  formed  through  which  pus  discharged  externally. 

Fig.  639. — The  same  patient  after  the  abscess  was  cured.  An  incision  was  made 
intra-orally  aloag  the  external  alveolar  plate  and  the  pulp  chamber  opened  and  thoroughly 
cleansed.  The  roots  were  filled.  The  source  of  infection  having  been  removed,  the  abscess 
healed. 

Fig.  640. — Abscess  discharging  through  skin  at  the  angle  of  ja.w.     This  was  the  result  of 
poulticing  the  abscess.     The  mandible  had  to  be  removed  for  necrosis.     (Oakman.) 
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COCCUS  catarrhalis  we  believe  to  be  accidental  contaminations.  Of  these 

cases  streptococcus  pyogenes  was  found  in  pure  cultures  in  five  cases.  It 

was  also  present  associated  with  bacillus  fusiformis  in  eight  cases.  B.  fusi- 
formis  was  found  in  only  one  case  in  which  no  streptococci  were  found.  In 

two  of  the  cases  B.  fusiformis  was  isolated  in  almost  pure  culture,  there 

being  associated  only  a  few  colonies  of  streptococci.  Anaerobic  cultures 

were  not  made  on  two  cases  in  which  streptococci  were  the  only  organisms 
isolated. 

Our  conclusions  must  then   be   that  in   this  series  the  predominating 

organism  is  a  hemolytic  streptococcus.     In  the  majority  of  cases,   B.  fusi- 

FiG.  643. — Abscess  of  the  third  molar  with  a  fistula  opening  in  the  sternal 
region.     {Schroder.) 

formis  is  associated  with  it  and  often  may  occur  as  the  prime  causative  factor 

in  those  conditions.'" 
Treatment. — While  dento-alveolar  abscess  is  not  a  disease  of  the  tooth 

it  is,  however,  one  which  had  its  inception  in  a  tooth.  The  treatment  of 

dento-alveolar  abscess  consists  in  following  out  the  general  principles  under- 
lying the  treatment  of  abscesses  anywhere.  It  is  not  based  upon  the  removal 

of  the  tooth,  a  practice  which,  I  trust,  may  soon  become  obsolete  with  all 

intelligent  practitioners,  as  well  as  with  the  laity,  but  upon  getting  access 

to  the  cavity  itself,  draining  the  pus  and  making  use  of  agents  to  restore 

the  parts  to  health.     Osteomyelitis  of  the  tibia  is  not  based  upon  amputa- 



Frc.  641. — Lower  tooth  showing  chronic  dcnto-aivcolar  aljsccss,  discharging  on  the 
face  under  the  chin.  The  pus  sometimes  passes  directly  through  the  substance  of  the 
mandible  discharging  immediately  beneath  the  chin. 





Fig.  642. — Dento-alveolar  abscess  discharging  above  the  thyroid  cartilage.  Such 
sinuses  are  always  misleading.  They  may  discharge  direct  from  the  glands  or  from  infection 
of  the  bone  but  more  frequently  dental  abscesses. 
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tion  of  the  leg.  As  in  the  treatment  of  the  bone,  the  pus  cavity  should 
be  opened,  drainage  effected  and  the  patient  cured  without  sacrificing  healthy, 
useful  tissue.  This  can  best  be  done  by  the  use  of  the  dental  engine,  making 
an  opening  into  the  tooth  sufficiently  large  to  insure  access  to  the  canal,  or 

Fig.  644. — A  sinus  leading  from  the  infected  first  right  inferior  molar  through  the  ex- 
ternal plate  of  the  bone  beneath  the  skin  to  a  point  in  the  sternum  opposite  the  third  rib . 

Bismuth  paste  shows  the  tract  of  the  sinus  and  also  a  large  carious  cavity  in  the  sternum. 
{Deichnieller.) 

canals  in  teeth  with  two  or  more  roots.  The  canals  may  then  be  thoroughly 

irrigated  and  a  fine  sterile  broach  should  be  passed  into  them  so  that  the  ab- 
scessed cavity  may  be  thoroughly  evacuated.  The  aim  should  be  to  remove 

the  gangrenous  dental  pulp,   the  origin  of  the  infection  of  the  membrane, 
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and  also  to  remove  the  pathogenic  micro-organisms  which  inhabit  the  cavity. 
In  uncomphcated  cases,  or  those  in  which  there  has  not  been  considerable 
caries  of  bone,  this  treatment  will  effect  a  cure.     External  incisions  are  not 

Fig.  645. — Scar  from  tooth  abscess.     Excision  followed  by  parai3ine  injection  and 
implantation.     {Eckstein.) 

called  for  in  the  treatment  of  dento-alveolar  abscesses.     Fig.  645  shows 
the  result  of  such  treatment. 

Should  the  abscess  have  origin  from  a  tooth  which  may  be  treated 
and  successfully  filled,  or  if  it  arises  from  a  tooth  of  sufficient  firmness  in  its 
socket  to  support    an  artificial  crown,  it  is  plain  that  such  a  tooth  should 
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be  preserved.  If,  however,  a  tooth  root  is  hopeless,  loose  in  its  socket  or 
fractured  in  such  a  way  as  to  make  its  retention  impracticable,  it  should 
be  extracted.  In  the  chapter  on  the  Extraction  of  Teeth,  I  have  pointed 
out  the  conditions  which  call  for  extraction. 

If  a  sinus  is  formed,  a  mild  antiseptic  may  be  carried  through  the  canal 
into  the  cavity  and  out  of  the  sinus,  thus  freeing  it  of  its  septic  contents. 

The  use  of  ninety-five  per  cent,  phenol  was  formerly  largely  employed  in  the 
treatment  of  simple  dento-alveolar  abscesses  with  sinuses,  but  more  recently 
milder  agents  have  been  used  with  greater  satisfaction.  It  is  not  wise,  in 
treating  a  blind  abscess,  to  force  fluids  into  it.  If  done  at  all,  it  should 

be  with  extreme  care  so  as  to  prevent  forcing  the  infection  beyond  the  dis- 
eased area. 

It  should  be  a  practice  when,  by  palpation,  the  pus  is  found  to  be  ly- 
ing beneath  the  membrane,  to  evacuate  it  by  making  a  liberal  intra-oral  in- 

A  B 

Fig.  646. — Apical  abscess  on  central  tooth  of  long  standing,  necessitating  amputation  of 
the  root. 

cision.  Too  frequently  such  incisions  are  not  long  enough  and  not  deep 
enough  to  thoroughly  remove  the  contents  of  the  cavity.  Usually  if  the 

abscess  is  complicated  by  caries  of  the  bone  it  will  not  respond  to  the  treat- 
ment indicated  above.  The  depression  left  after  the  sinus  heals  may  be 

removed  by  loosening  the  adhesions  and  filling  out  with  paraffin  (Fig.  645). 
In  such  cases  amputation  of  the  involved  roots  is  necessary  together  with 
the  diseased  bone  surrounding  the  root  (Fig.  646). 

Dento-alveolar  abscesses,  in  their  relation  to  infection  of  the  antrum 
of  Highmore  and  the  nasal  passages,  are  fully  considered  in  the  chapter 
on  Diseases  of  the  Antrum.  The  illustrations  which  accompany  this  chapter 

convey  clearly  to  the  mind  of  the  reader  various  phases  of  dento-alveolar 
abscesses.  It  should  be  understood  that  such  abscesses  do  not  always 
call  for  the  extraction  of  teeth.  Only  worthless  roots  and  sometimes 
third  molars  when  badly  carious  should  be  removed.  The  extraction 

of  teeth  after  the  formation  of  a  dental  abscess  unquestionably  often  de- 
velops  an   extensive  sepsis.     The  freshened  surface   of   the   tooth    socket 
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freely  opens  access  to  the  circulation.  Absorption  of  the  septic  material 
may  quickly  follow,  with  chills  and  a  rise  in  temperature,  followed  by  coma 

and  death.  If  circumstances  call  for  the  extraction  of  the  tooth,  the  great- 
est care  should  be  exercised  in  disinfecting  the  socket  and  keeping  it 

clean  until  the  infection  terminates  and  the  abscess  heals. 

Pericemental  Abscesses. — Many  authors  hold  that  pericemental  abscesses 
are  always  dependent  upon  the  death  of  the  dental  pulp.  Abscesses 
may  form  in  the  dental  alveoli  between  the  apex  of  the  root  and  the 
gingival  border  of  the  bone,  due  to  an  infection  which  may  have  gained 
an  entrance  about  the  neck  of  the  tooth  or  from  some  other  source, 
as  serumal  calculus.  They  may  occur  without  the  death  of  the  dental 
pulp.  Such  abscesses  are  usually  amenable  to  successful  treatment  by 
evacuation  and  antiseptic  cleanliness.  It  is  necessary  to  make  a  free, 

liberal  opening,  largely  exposing  the  abscessed  cavity,  irrigating  it  thor- 
oughly, thus  displacing  the  pus,  and  within  forty-eight  hours,  if  it  does 

not  give  evidence  of  prompt  healing,  to  bathe  the  interior  of  the  cavity 
with  tincture  of  iodin.  If  the  bone  is  not  carious,  one  or  two  applications  of 
iodin  will  effect  a  cure. 

If,  however,  the  abscess  has  become  chronic  and  the  bone  is  involved, 
fine  curettes  (Fig.  647)  should  be  employed  with  which  to  remove  thoroughly 

Fig.  647. — Fine  curette  used  for  scraping  bone  in  dento-alveolitis. 

all  carious  or  necrotic  tissue.  It  is  essential,  in  the  treatment  of  such  a  con- 
dition, to  maintain  as  wide  an  opening  in  the  orifice  of  the  wound  as  possible, 

so  that  granulations  may  fill  in  from  the  base  to  the  orifice  (Fig.  648), 

In  the  management  of  such  an  abscess,  as  in  the  treatment  of  all  of  the  in- 
fectious diseases  involving  the  gum  tissue,  it  is  essential  that  the  continuity 

of  the  border  of  the  gum  be  not  divided.  A  division  of  the  tissue  at  this  point 
may  lead  to  a  recession  and  exposure  of  the  neck  of  the  tooth,  a  defect  which 
cannot  be  overcome  subsequently. 

In  opening  a  tooth  which  has  a  diseased  pulp,  we  may  find  it  partially 

broken  down  and  partially  living.  In  that  event,  it  is  necessary  to  devi- 
talize and  remove  the  entire  pulp.  This  may  be  done  by  the  use  of  a  local 

anesthetic.  The  application  of  a  local  anesthetic,  especially  when  pressure 
is  employed,  may  force  the  septic  material  through  the  apical  foramen 
and  thus  establish  a  further  abnormality,  which  it  is  our  desire  to  avoid. 
The  use  of  peroxide  of  hydrogen,  in  cases  of  this  kind,  should  be  avoided, 
since  it  forces  the  septic  material  through  the  apical  foramen  and  may  cause 
extensive  infection. 

In  the  management  of  putrescent  pulps,  Buckley  has  shown  that  Cas- 

sidy's  suggestion  of  the  injection  of  formaldehyde  is  a  most  potent  agent 
for   such  purposes,   when    properly  used.     Inasmuch  as  it  is  a  powerful 
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Fig.  648. -Showing   preparation   for   excision   of   root.     Diseased   condition   caused   by 
dento-alveolar  abscess. 
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irritant  Buckley  adds  cresol,  formerly  called  tri-cresol,  in  equal  parts. 

He  further  says  "This  agent  has  a  tendency  to  darken  when  exposed  to 
light.  It  is  recommended  that  a  clear  solution  be  obtained  and  then  kept 

in  an  amber-colored  bottle.  Formaldehyde  can  be  diluted  with  such  other 
agents  as  phenol  or  creosote  if,  in  the  latter  instance,  a  small  amount  of 
alcohol  is  added  to  clear  the  solution.  Cresol,  however,  is  recommended  for 

four  principal   reasons: 
I.  It  is  miscible  with  the  formaldehyde  in  all  proportions,  thus  making, 

without  the  addition  to  alcohol,  a  good  pharmacal  product  from 

which  formaldehyde  gas  is  constantly  generated. 

J 
■  ̂m

 

Fig.  649. — Incorrect  method  of  operating  for  the  treatment  of  fistulas  resulting   from 
dento-alveolar  abscess. 

2.  It  is  a  good  disinfectant,  much  more  powerful  than  phenol. 

3.  It  possesses  an  anodyne  property  which  modifies  the  irritating  action 
of  formaldehyde. 

4.  It  acts  chemically  upon  the  fatty  compounds,  thereby  disposing  to 

advantage  of  these  substances. 

Factors  to  be  Considered. — In  the  successful  treatment  of  the  conditions 

under  consideration,  there  are  three  important  factors  which  must  be 

accomplished: 

1.  Establish  asepsis. 

2.  Prevent  recurring  sepsis. 
49 
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3.  Preserve  or  restore  the  color  of  the  tooth." 
Buckley  designates  this  combination  of  cresol  and  formaldehyde  as  formo- 

cresol.  This  is  destructive  to  the  soft  parts  and  should  be  applied  to  the 
teeth  after  the  rubber  dam  is  adjusted,  so  that  it  may  not  come  in  contact 
with  the  mucous  membrane. 

The  management  of  pulpless  teeth  embraces  an  extensive  technic  which 
should  be  studied  in  a  treatise  on  operative  dentistry,  dental  pathology 
and  therapeutics. 

An  acute  abscess,  in  a  healthy  patient,  usually  heals  within  a  period 
of  two  weeks.  With  the  removal  of  the  septic  material  and  sterilization 
of  the  cavity,  granulations  soon  fill  up  the  space  made  by  the  abscess  and 
the  parts  become  healthy.  In  a  chronic  abscess,  which  is  almost  invariably 
complicated  with  carious  bone  and  with  tooth  roots  more  or  less  denuded 

of  membrane,  medication  often  fails.  Complications  of  dento-alveolitis 
with  caries  of  bone  are  considered  in  the  chapter  on  Caries  and  Necrosis  of 
Bone. 

DENTO-ALVEOLITIS 

Dento-alveolitis,  the  result  of  mineral  poisoning,  is  not  uncommon. 
Under  the  heading  of  gingivitis,  some  of  these  diseases  are  described.  While 

dento-alveolitis  may  be  secondary  to  gingivitis,  in  nearly  every  case  the  condi- 
tions are  intimately  associated.  Since  the  gum  tissue,  in  part,  forms  the  al- 
veoli for  the  teeth,  inflammations  of  the  gums  may  be  very  appropriately 

included  and  considered  under  the  head  of  dento-alveolitis. 

Etiology. — The  origin  and  development  of  dento-alveolitis  has  claimed  a 
great  deal  of  attention  from  dental  practitioners.  It  has,  of  recent  years,  at- 

tracted the  attention  of  medical  men,  who  recognize  in  it  a  source  of  general 
infection  which  depletes  the  vitality  of  the  patient  and  becomes  a  serious 
obstacle  in  the  way  of  returning  health.  According  to  our  present  knowledge, 
the  origin  of  the  disease  is  local  irritation  and  its  progress  is  facilitated  by 

systemic  abnormalities.  Rhein  states  that  "a  large  number  of  practitioners 
still  cling  to  the  idea  that  all  forms  of  this  trouble  are  purely  local  in  their 
origin  and  that  a  permanent  cure  can  be  effected  by  local  means.  There  is 

no  question  that  lack  of  hygienic  conditions,  with  all  their  attendant  un- 
sanitary surroundings,  is  at  times  the  sole  cause  for  very  severe  purulent 

discharges  from  the  alveoli.  This  condition,  which  is  purely  local  in  origin 
and  requires  only  local  treatment,  must  be  sharply  divided  from  those  serious 

cases  where  malnutrition  and  poverty  of  life-endowing  corpuscles  play  so 
important  a  role.     Consequently,  we  make  two  grand  divisions: 

I.  Pyorrhea  Simplex^— embracing  all  cases  of  purely  local  origin  and 
requiring  only  local  treatment. 

1  In  this  classification  the  author  has  employed  "pyorrhea"  with  a  view,  no  doubt,  of 
conforming  to  the  common  usage  of  the  word.  In  the  interest  of  a  high  standard  of  dental 

nomenclature,  the  pus-flowing  cannot  be  regarded  as  a  disease  and  the  term,  therefore,  is 
inappropriate. 
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Fig.  653. — Unsightly  scar  caused  by  dento-alveolar  abscess. 





Fig.  651. — Lower  lateral  tooth  showing  deposit  of  salivary  calculus,  causing  inflammation 
of  the  gum. 





DENTO-ALVEOLITIS  77I 

II.  Pyorrhea  Complex — embracing  that  larger  field  of  more  serious  dis- 

orders and  graver  affections.  These  cases  are  often  spoken  of  as  "true 

pyorrhea"  by  some  authors,  "phagedenic  pericementitis"  by  others,  and  the 
very  latest  addition  to  our  category  is  "hematogenic  calcic  pericementitis." 
All  these  names  have  been  coined  because  of  the  observations  of  certain 

peculiar  clinical  features  about  the  alveoli,  ignoring  entirely  the  primary 
cause  in  this  nutritional  disorder. 

The  plan  I  have  the  honor  to  suggest  for  your  consideration  embraces 

the  addition  of  a  modifying  word  of  all  forms  of  pyorrhea  alveolaris  of  the 

complex  variety,  this  modifying  word  to  be  indicative  of  the  etiology  of  the 

case  in  question  after  a  satisfactory  diagnosis  has  been  made. 

Under  Pyorrhea  Complex  we  make  the  following  subdivisions: 

A.  Those  due  to  nutritional  disorders,  among  which  may  be  especially 
mentioned: 

1.  Gout. 

2.  Diabetes. 

3.  Chronic  rheumatism. 

4.  Bright's  disease. 
5.  Scurvy. 
6.  Chlorosis. 

7.  Anemia. 
8.  Leukemia. 

9.  Pregnancy. 

B.  Those  occurring  during  attacks  of  acute  disease,  such  as  acute  infect- 

ive diseases,  among  these  may  be  mentioned: 

1.  Typhoid  fever. 
2.  Tuberculosis. 

3.  Malaria. 
4.  Acute  rheumatism. 

5.  Pleurisy. 
6.  Pericarditis. 

7.  Syphilis. 

C.  Those  that  are  due  to  nervous  disorders,  among  these  we  might 
specify : 

1.  Cerebral  diseases. 

2.  Spinal  diseases. 

3.  Neurasthenia. 

4.  Hysteria. 

D.  Those  conditions  resultant  from  the  toxic  effect  of  certain  drugs, 
such  as: 

1.  Mercury. 
2.  Lead. 

3.  lodin. 
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E.  Called  Pyorrhea  Sequentia,  a  condition  of  diseased  pericemental  tissue 

left  behind  after  the  primary  cause  has  been  cured. 

With  such  a  classification  as  this  borne  in  mind,  when  a  man  speaks  of 

"gouty  pyorrhea"  or  "mercurial  pyorrhea"  or  "tuberculous  pyorrhea" 
he  is  at  once  clearly  understood.  The  pathology  and  treatment  can  then 

be  discussed  in  a  rational  manner  without  the  injection  of  entirely  irrelevant 

matters." 
Prior  to  the  work  of  Dr.  Riggs,  to  whom  the  profession  will  ever  be  in- 

debted for  an  exhibition  of  some  of  the  most  destructive  phases  of  the 

disease,  little  was  done  by  the  dental  profession  to  arrest  its  progress,  except 

to  remove  the  deposits  of  salivary  calculus  which  formed  on  the  teeth 

(Fig.  651).  These  gradually  insinuate  themselves  between  the  gum  and  neck 

of  the  tooth,  often  extending  to  the  borders  of  the  alveolar  process  and  causing 

a  destruction  of  the  gum  and  border  of  the  alveolus. 

Treatment. — The  treatment  employed  by  the  early  practitioners,  often- 
times without  taking  into  consideration  the  general  health  of  the  patient,  as 

in  the  treatment  of  any  local  disease  without  an  understanding  of  the  phys- 
ical condition,  necessarily  resulted  in  failure  to  effect  a  cure  in  many 

cases. 

Investigation  of  the  pathology  of  this  phase  of  dento-alveolitis  has  shown 
that  patients  suffering  from  renal  disease,  rheumatism,  gout,  tuberculosis, 

venereal  disease,  poisoning  from  lead,  phosphorus,  mercury,  etc.,  or  the  se- 

quelae of  typhoid  and  other  fevers,  injudicious  general  medication,  the  ad- 

ministration of  calomel,  all  have  influence  in  bringing  on  or  aggravating  in- 
flammation of  the  dental  alveoli.  The  most  common  cause  of  inflammation 

of  the  pericementum,  with  the  exception  of  gangrenous  pulps,  is  the  deposit 

of  salivary  calculus  upon  the  necks  of  the  teeth,  which  extends  to  the  perios- 
teum, as  above  described. 

Having  fully  considered  the  influence  of  sepsis  originating  from  the 

putrescent  dental  pulp  upon  the  pericementum  and  associated  parts,  we 

will  dismiss  that  phase  of  the  infection  and  deal  only  with  other  causes.  We 

have  stated  that  the  local  irritation  from  deposits  about  the  necks  of  the 

teeth  is  destructive  to  the  gums,  pericementum  and  alveolar  processes,  and 

the  inflammation  established  by  this  irritant  is  followed  by  a  flowing  of  pus 

with  gradual  destruction  of  the  parts  involved.  I  would  regard  this  condition 

in  a  healthy  patient  very  easy  to  cure.  Any  one  of  the  many  diseases,  how- 
ever, which  have  been  referred  to  may  be  an  important  factor  in  increasing 

the  inflammation  and  render  its  cure  difficult.  It  is  too  apparent  to  require 

argument  that  a  patient  suffering  from  a  systemic  disease- will  not  withstand 
a  local  irritation  in  the  same  manner  and  recover  from  its  influence  as 

promptly  as  one  in  health.  A  cure  is  facilitated  by  the  patient's  power  of 
resistance. 

Too  frequently  writers  have  taken  up  one  phase  of  this  disease  and  formed 

opinions  which  they  have  elaborated  to  the  eft'ect  that  in  one  having  diabetes 
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and  also  dento-alveolitis,  the  latter  must  depend  upon  the  former;  others 

finding  a  patient  suffering  from  gout  attribute  the  dento-alveolitis  to  the 
gout;  and  still  others  having  a  patient  with  rheumatism  write  extensively 

with  a  view  to  proving  that  the  cause  of  the  dento-alveolitis  is  rheuma- 

tism, and  so  on.  Authors  have  set  forth  views  in  accord  with  their  find- 
ings, but  in  all  these  cases  a  local  irritation  is  the  real  nucleus  of  the 

malady  and  the  systemic  condition  is  a  concomitant  and  a  serious  draw- 
back to  a  cure. 

What  is  necessary  in  the  management  of  dento-alveolitis  is  a  full, 
thorough,  searching,  accurate  diagnosis.  What  is  the  matter  with  this 

patient  locally  and  systemically?  Whoe^•er  would  undertake  to  treat  and 
cure  conditions  like  these,  which  often  seem  to  resist  all  local  applica- 

tions, without  having  a  full  and  complete  diagnosis  made,  will  meet  with 

failure.  Under  observation  of  the  expert  pathologist,  with  all  the  modern 

facilities  which  the  scientific  laboratory  affords,  systemic  diseases  which 

interfere  with  the  process  of  repair,  following  injuries  or  irritations  in  any 

part  of  the  body,  may  be  recognized  and  understood. 

It  has  been  said  by  Professor  Black  that  "caries  of  the  teeth  is  a  disease 
of  youth  and  early  life"  while  dento-alveolitis,  independent  of  the  influence 
of  putrescent  pulps,  though  found  in  nearly  all  adults,  is  usually  a  disease 

of  middle  life  and  beyond;  it  is  due  to  the  destruction  of  the  dental  alveoli 

that  a  greater  number  of  teeth  are  lost  after  middle  life  than  from  dental 

caries.  The  enormous  loss  of  human  teeth  by  reason  of  this  disease  is,  in 

itself,  a  sufficient  reason  for  careful  research  into  its  pathology  and  the 

influence  the  many  diseases  referred  to  may  exert  in  hastening  the  de- 

struction of  the  dento-alveolar  processes.  Coupled  with  this  is  the  even 

more  important  reason  for  investigation,  the  fact  that  the  purulent  secre- 
tions resulting  from  this  inflammatory  condition  make  deep  inroads  upon 

the  vitality  of  the  patient  and  are  destructive  to  health  and  life  itself. 

It  is  upon  the  common  ground  of  oral  pathology  that  the  medical  and 

dental  practitioners  are  separated.  Elsewhere  in  this  work  attention  has 

been  called  to  the  fact  that  the  dental  colleges  have  not,  until  within  recent 

years,  taught  as  thoroughly  as  necessary  the  subject  of  general  pathology, 

and  it  is  a  well-known  fact  that  medical  colleges,  with  few  exceptions,  do  not 

teach  dental  pathology.  Consequently,  the  dentist  to  whom  a  patient  ap- 

plies for  treatment  of  diseases  associated  with  the  teeth  not  being  well  in- 
formed regarding  the  general  diseases  which  may  largely  influence  the  local 

conditions,  and  the  medical  practitioner  being  unacquainted  with  the 

pathology  of  the  teeth  and  failing  to  recognize  them  as  the  origin  of  diseases 

in  other  parts,  some  quite  remote,  the  real  pathology  of  the  condition  was  not 

understood  by  either  physician  or  dentist,  very  much  to  the  detriment  of 

the  patient. 

Happily,  institutions  of  medical  and  dental  learning,  of  recent  years, 

have  broadened  their  curricula  so  that  students  of  dentistry  are  now  receiv- 
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ing  thorough  courses  of  instruction  in  general  pathology  and  therapeutics, 

while  medical  students  are  having  courses  of  lectures  given  covering  the 

diseases  of  the  teeth  and  associated  parts,  with  special  reference  to  the 

diseases  dependent  upon  the  teeth  for  their  origin.  From  the  foregoing,  it 

will  be  seen  that  it  is  necessary  in  the  treatment  of  any  disease,  local  or  other- 
wise, to  take  into  consideration  the  entire  body.  In  the  hands  of  even  the 

most  expert  manipulators,  incrustations  extending  well  down  upon  the  tooth 

and  into  the  intervening  spaces  between  the  roots  are  removed  with  the 

greatest  of  difficulty.  The  cure  of  the  disease,  however,  is  dependent  upon 

thoroughness  in  removing  these  deposits. 

FORMS  OF  CALCULUS 

There  are  two  forms  of  calculus:  salivary  calculus  (Fig.  652),  that 

which  is  deposited  from  the  saliva,  and  serumal  calculus  (Fig.  653),  that 

which  is  deposited  direct  from  the  blood  or  serum.  ' 

Fig.  652. — Two  views  of  an  upper  first  molar  tooth  with  an  enormous  deposit  of  salivary 
calculus.     Specimen  from  Northwestern  University  Dental  Museum.     (Black.) 

Salivary  calculus,  technically,  is  known  as  odontolithos  and  popularly 

called  tartar  of  the  teeth.  These  calcific  salts  are  found  in  greater  quantities 

on  the  lingual  surfaces  of  the  lower  incisor  teeth  where  the  saliva  is  poured 

into  the  mouth  from  Wharton's  and  Rivinian's  ducts,  and  upon  the  first 

upper  molar  teeth  where  the  saliva  is  deposited  from  Stenson's  duct,  but  it 
may  accumulate  about  the  necks  of  the  teeth  everywhere.  The  gradual 

accumulations  of  these  deposits  impinge  on  the  soft  parts,  extend  to  the  bony 

alveoli  and  cause  its  destruction,  during  which  period  the  exudate  of  pus 

may  be  profuse. 

Serumal  calculus  may  be  deposited  on  the  cementum  at  a  point  not  hav- 

ing direct  and  open  communication  with  the  mouth.     It  is  far  more  diffi- 
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cult  to  make  a  diagnosis  of  serumal  calculus  than  of  the  other  form.  Both 
forms,  however,  may  exist  in  the  same  case.  Serumal  calculus  is  a  dark, 
very  hard  deposit  which  may,  in  some  instances,  cover  the  greater  portion 

Fig.  653. — Ground  section  of  a  nodule  of  serumnal  calculus  on  the  cementum.  A  little 
of  the  enamel  is  shown  in  the  upper  right-hand  corner  of  the  picture.  This  illustration 
gives  a  good  idea  of  the  nodular  forms  generally  found  in  pus  pockets.     {Black.) 

Fig.  654. — Lower  incisor  and  cuspids  with  deposits  of  salivary  calculus  which  overlapped 
the  gum  tissue.     Specimens  from  Northwestern  University  Dental  Museum.     {Black.) 

of  the  cementum  of  the  tooth.  It  intervenes  the  cementum  and  the  perice- 
mentum and  interferes  with  the  nutrition  of  the  former.  Often  it  becomes 

a  center  of  infection  from  which  the  pus  makes  its  way  between  the  cement 
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and  membrane  and  finally  discharges  into  the  mouth.  From  this  the 

surrounding  parts  become  involved,  the  organic  matter  of  the  alveolar  process 

is  infected  and  caries  of  the  bone  ensues  by  reason  of  the  breaking  down  and 

loss  of  the  organic  substance. 

If  the  disease  continues  without  successful  treatment,  the  destruction 

of  the  alveolar  processes  and  the  teeth  will  result.  Serumal  deposits  may 

develop  beneath  the  gum,  on  the  neck  of  the  tooth,  in  open  communica- 
tion with  the  mouth  and  at  the  border  of  the  bone,  followed  by  suppuration. 

These  deposits  may  be  limited  to  a  single  tooth  or  they  may  affect  many  teeth. 

Gradually  the  bone  breaks  down  until  the  teeth  become  loose  and  eventually 
are  exfoliated. 

The  gum  tissue  sympathizes  with  the  general  inflammation;  a  marked 

gingivitis  exists;  general  S3'mptoms  of  pyemia  are  manifested  in  extreme 
cases,  and  it  exists  to  some  extent  in  all  cases;  the  patient  often  becomes 

Fig.  655. — Teeth  with   extensive   excementosis   (cementomata).     Specimen  from  Xofth- 
western  University  Dental  Museum.     {Black.) 

anemic;  the  presence  of  such  quantities  of  pus,  much  of  which  passes  into 

the  stomach,  causes  gastritis  and  constipation,  with  many  of  the  physical 

disturbances  dependent  upon  such  conditions. 

The  cause  of  dento-alveolitis  due  to  the  irritation  established  by  large 
deposits  of  salivary  calculus  upon  the  roots  of  teeth  usually  is  a  lack  of 

oral  cleanliness.  A  predisposing  cause  of  the  deposits  of  serumal  calculus 

is  congestion  of  the  pericementum  from  any  cause.  Moving  the  teeth  out 

of  the  normal  position  by  reason  of  their  irregularity  and  the  constant 

motion  given  to  them  when  they  are  brought  in  occlusion  are,  unquestion- 
ably, common  causes  of  serumal  deposits  with  all  their  destructive  sequelae. 

The  deposits  of  serumal  calculus  upon  the  cement  of  teeth  may  occur 

in  the  presence  of  the  most  scrupulous  hygienic  precautions  and  upon  teeth 

which  are  not  carious.  The  first  symptom  of  this  condition  is  a  pericemen- 
titis with  a  characteristic  thickening  of  the  membrane  and  loosening  of  the 

tooth  with  slight  elevation  from  its  socket.  On  examination  of  the  gums 

congestion  may  be  exhibited  about  the  necks  of  the  teeth,  or  the  gums 

may  be  normal.     When  ocular  examination  and  digital  manipulation  fail 
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to  reveal  the  presence  of  deposits  on  the  teeth,  a  Rontgen  photograph 

should  be  secured,  which  will  often  distinctly  outline  the  deposits  upon  the 

roots  of  teeth  not  otherwise  defective.  The  Rontgen  photograph,  however, 

does  not  always  reveal  the  presence  of  the  deposit. 

The  infection  of  the  pericementum  in  the  vicinity  of  this  irritant,  to- 
gether with  the  alveolar  processes  and  the  separation  of  the  pericementum 

from  the  cement  of  the  tooth,  is  followed  by  a  flow  of  pus  into  the  mouth 

between  the  neck  of  the  tooth  and  the  gum,  and  this  flow  of  pus  from  the 

dental  alveoli,  which  is  a  sequel  of  dento-alveolitis,  is  commonly  called 
pyorrhea  alveolaris. 

We  recognize  a  form  of  dento-alveolitis,  with  destruction  of  the  bony 
alveoli,  in  patients  upon  whose  teeth  deposits  are  not  to  be  found.  It  is 

this  class  of  patient  whose  conditions  have  been  regarded  as  due  to  uric 

acid  diathesis,  nephritis,  rheumatism,  gout,  etc.,  and  it  has  been  claimed 

that  relieving  any  of  these  diseases  named  has  brought  about  the  cure  of  the 

dento-alveolitis.  Experience  has  taught  that  dento-alveolitis  does  not 
yield  promptly  to  local  treatment  in  patients  suffering  from  these  disorders, 

therefore  the  general  condition  should  be  treated. 

Dento-alveohtis,  independent  of  pulpitis  and  the  infections  that  result 
from  pulp  putrescence,  will  now  be  considered. 

The  e.xtra-dental  invasion  of  the  pericementum  by  the  pathogenic  micro- 

organism presents  symptoms  quite  difl'erent  from  those  previously  de- 
scribed when  considering  infections  from  the  dead  or  decomposing  dental 

pulp.  Elsewhere  I  have  stated  that  the  most  common  cause  of  diseases  of 

the  pericementum  and  dental  alveolar  processes  is  the  accumulation  of  sali- 

vary caculus.  Many  early  practitioners  assumed  that  this  deposit  of  cal- 

careous matter  was  the  sole  cause  of  diseases  of  the  dento-alveolar  processes 
with  pus  formation  and  loss  of  teeth.  A  better  understanding  of  its 

pathology,  however,  has  shown  that  inflammation  of  the  dental  alveoli  may 

be  established  by  irritations  from  other  causes.  There  is  no  doubt  that 

salivary  calculus  oftentimes  is  lightly  considered  by  physicians  and  dentists. 

Its  influence  in  causing  local  destruction  should  impress  both  with  the  great 

importance  of  having  the  teeth  thoroughly  cleaned  at  frequent  intervals. 

Technic. — -It  is  not  within  the  province  of  this  work  to  outline  the 
technic  of  the  very  delicate  operation  of  removing  the  deposits  from  the 

teeth.  Such  a  procedure  requires  not  only  a  thorough  knowledge  of  the  an- 

atomy of  the  parts,  but  digital  skill  and  familiarity  with  the  many  fine  in- 
struments designed  for  the  purpose.  There  is  no  operaton  in  dentistry  which 

requires  a  higher  degree  of  skill  and  painstaking  care  than  that  of  thor- 

oughly removing  the  closely  adhering  deposits.  The  dento-alveolar  proc- 
esses are  developed  for  the  purpose  of  supporting  the  teeth.  When  they  are 

subject  to  extensive  inflammation,  the  parts  will  gradually  break  down  or  be 

absorbed.  It  is,  therefore,  an  essential  consideration  in  the  cure  of  dento- 
alveolitis  to  discover  and  remove  the  cause.     Failure  in  the  treatment  of 
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this  disease,  I  believe,  has  been  due  chiefly  to  the  want  of  an  understanding 
of  all  the  pathological  factors  involved. 

To  remove  the  visible  deposits  alone,  in  many  cases,  is  not  sufficient 
to  effect  a  cure.  A  tooth  or  teeth  involved  must  not  be  considered 

alone,  but  the  operator  must  study  the  entire  denture  and  he  must  know 
the  physical  condition  of  his  patient.  All  the  means  at  the  command  of 
the  diagnostician  must  be  employed  and  the  correct  measurement  of  the 

patient's  physical  condition  secured.  With  such  knowledge,  and  a  knowl- 
edge of  the  local  conditions,  the  best  results  in  treatment  may  be  obtained. 

It  is  in  this  connection  that  the  expert  physician  and  the  expert  dentist 
may  meet  and  use  their  best  judgment  and  skill  in  the  interest  of  the  patient. 
The  seriousness  of  this  disease,  the  great  loss  of  teeth  which  never  can  be 

Fig.  656. — Dr.  Case's  standard  retaining  appliance,  which  holds  the  teeth  firmly  in  place. 
It  is  used  in  dento-alveolitis.     (Case.) 

replaced,  call  for  the  highest  degree  of  medical  and  dental  skill  to  effect  a 
cure. 

A  principle  in  medicine  and  surgery,  coming  down  to  us  from  time  im- 

memorial, and  which,  I  think,  is  often  forgotten,  is:  "When  a  part  is  in  an 
abnormal  state,  put  it  to  rest."  There  is  no  condition  which  calls  for  rest 
more  than  the  one  under  consideration.  The  dentist  who  would  attempt 

to  correct  or  cure  dento-alveolitis  by  removing  calcic  deposits  and  making 
injections  about  the  necks  of  the  teeth,  when  the  teeth  are  irregular  and 

move  unnaturally  in  occlusion,  would  surely  fail.  It  is  essential  to  cor- 
rect this  unnatural  occlusion,  to  secure  correct  contact  of  the  teeth,  and  to 

overcome  the  lateral  motion  which  is  so  f req  uently  observed  in  patients  who 
are  affected  with  dento-alveolitis. 

When  normal  occlusion  of  the  teeth  is  established,*  the  most  important 
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step  in  the  treatment  of  such  cases  has  been  taken.  Means  must  be  em- 
ployed then  to  hold  the  teeth  steady.  With  appliances  constructed  and 

fixed  upon  the  teeth  (Figs.  654  and  657);  with  the  deposits  thoroughly 
removed;  the  necks  of  the  teeth  polished  smooth;  stimulating  injections 

made  with  a  fine,  smooth-pointed  sj^ringe;  attended  by  most  thorough 
oral  cleanliness,  we  have  the  most  efficient  local  treatment.     The  adjust- 

FiG.  657. — Dr.  Case's  band  retention  appliance.     (Case.) 

ing  of  appliances,  with  which  to  hold  the  teeth  in  their  proper  position 
and  prevent  the  unnatural  movements  which  always  take  place  when  the 
disease  has  advanced  to  a  considerable  extent,  is  essential  to  success  in 
treatment. 

A  great  mistake,  which  many  conscientious  dentists  have  made  in  their 
desire  to  preserve  teeth  (a  most  laudable  ambition),  is  in  endeavoring  to 

Fig.  658. — In  this  skiagraph  the  alveolar  processes  have  been  destroyed  to  an  extreme. 
No  bone  surrounds  the  roots  of  the  second  molar  tooth.  The  long  continued  inflammation 
has  caused  deposits  of  cementum  about  the  apices  of  the  roots  of  the  two  biscupid  teeth. 
The  teeth  are  held  in  position  only  by  the  adhesions  of  the  pericementum  near  their  apices. 
Teeth  thus  deprived  of  their  bony  supports  have  lost  their  usefulness  and  should  be  ex- 
tracted. 

retain  teeth  whose  alveoli  have  nearly  or  quite  disappeared  (Fig.  658). 

Teeth  so  loose  that  there  is  no  hope  of  their  ever  being  self-supporting  may 
be  preserved  for  a  time  by  successful  adjustment  of  a  retention  appliance, 

but  the  retention  of  such  teeth  must  be  regarded  as  only  a  temporary  ex- 
pedient. It  is  utterly  useless  to  attempt  to  make  teeth  serviceable  whose 

alveoli  have  wasted  to  the  extent  of  leaving  only  about  one-fifth  of  the  bony 
socket  to  support  the  tooth.  In  such  cases  the  tooth  is  retained  in  its  place 
and  prevented  from  falling  out  only  by  the  adhesion  of  the  pericementum 
to  some  portion  of  its  cementum. 
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While  the  suppuration  may  be  arrested  in  such  cases  and  the  gum  tissue 

assume  a  healthy  appearance,  the  tooth  never  can  be  made  firm  and  use- 
ful. It  is  not  within  the  power  of  human  skill  to  promote  regeneration  of 

the  dento-alveolar  processes.  Once  they  are  lost,  they  are  gone  forever. 

To  retain  such  teeth,  therefore,  in  the  light  of  such  knowledge,  is  to  dis- 
appoint the  patient  and  bring  failure  to  the  operator.  A  single  tooth  may 

have  had  its  bony  wall  destroyed  while  the  walls  of  those  teeth  in  contact 

may  have  been  partially  destroyed.  To  retain  the  one  whose  socket  is  lost 

and  attempt  to  make  it  useful  is  an  unwarranted  procedure.  The  ex- 
traction of  such  a  tooth  improves  the  diseased  area  and  greatly  favors  the 

termination  of  the  disease. 

The  recognition  and  treatment  of  the  systemic  disturbances,  which 

may  have  to  do  with  the  establishment  of  dento-alveolitis,  must  be  the  first 
consideration,  to  be  supplemented  by  local  treatment. 

Local  treatment: 

1.  Correct  the  occlusion  of  the  teeth,  if  necessary. 

2.  By  means  of  a  skiagraph,  decide  as  to  the  extent  of  the  destruction 
of  bone. 

3.  Adjust  retention  appliances  or  splints  to  the  teeth,  thus  putting  them 
to  rest. 

4.  Remove  all  deposits  from  the  teeth. 

5.  Curette  surface  of  denuded  cement  and  bone. 

6.  Maintain  oral  cleanliness,  without  which  all  local  treatment  must 
fail. 

A  further  and  very  important  procedure  is  to  remove  the  carious  borders 

of  the  alveolar  processes.  By  reason  of  the  infection,  the  borders  of  these 

processes  often  become  carious.  This  was,  I  believe,  pointed  out  first  by 

Dr.  Riggs,  and  the  course  pursued  by  him  in  curetting  it  away  was  a  great 
advance  in  the  treatment  of  this  disease.  I  have  no  doubt  that  failure  to 

remove  the  diseased  bone  and  softened  denuded  cement  about  the  borders 

of  the  dental  alveoli  often  is  the  explanation  of  unsuccessful  treatment. 

Medication. — The  medication  indicated  in  the  treatment  of  this  disease 

obviously  is  to  arrest  the  inflammation  before  suppuration  begins.  If  sup- 
puration continues  after  surgical  treatment,  it  is  apparent  that  antiseptics 

are  indicated  to  destroy  the  pathogenic  micro-organisms  which  infest  the 
parts  and  to  restore  the  normal  circulation.  As  stated  previously,  it  will  be 

necessary  to  maintain  thorough  oral  hygienic  methods  to  secure  satisfactory 
results. 

The  infected  parts  may  be  cleansed  either  with  boric  acid  or  normal 

salt  solution,  after  which  they  should  be  dried  as  thoroughly  as  possible 

with  napkins  or,  preferably,  with  warm  air  carried  into  the  pockets,  followed 

by  injection  of  solutions.  The  value  of  aromatic  sulphuric  acid,  which  is  a 

13  1/2  per  cent,  solution  of  sulphuric  acid  of  commerce  combined  with  the 

aromatic  parts  of  cinnamon  and  ginger,  has  long  been  recognized  as  a  potent 
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agent  in  treating  these  affections.  The  iirst  appHcation  should  be  one  part 

of  the  acid  to  three  of  water;  the  second,  one  part  of  acid  and  one  of  water, 

and  this  may  be  increased  to  three  parts  of  the  acid  to  one  of  water  if  the  con- 
cHtions  require  it.  Instantly  upon  its  application  an  improvement  in  the 

appearance  of  the  parts  will  be  recognized.  It  is  a  matter  of  regret  that 

proprietary  remedies  have  been  thrust  upon  the  members  of  the  profession 

to  so  great  an  extent  to  the  detriment  of  scientific  medication. 

Many  other  agents  and  combinations  have  been  proposed,  among  which 

is  the  following: 

Crystals  zinc  iodic!   2  d'rams 
Distilled  water    2  drams 

lodin  crystals   6  drams 
Glycerin   i  ounce 

Thoroughly  scale  the  teeth  of  all  calculus,  put  on  the  proper  splints  and 

irrigate  the  pockets  thoroughly.  The  patient  should  be  seen  at  least  twice 

a  week.  Any  remaining  portion  of  calculus  may  be  located  by  the  area 
of  inflamed  tissue  which  will  surround  its  location. 

It  is  important  to  instruct  the  patient  to  massage  the  tissues  and  he  should 

be  impressed  with  the  necessity  of  following  instructions  carefully,  as  his  co- 
operation is  needed  in  the  successful  treatment  of  the  condition. 

Conclusion. — The  skillful,  painstaking  and  wisely  directed  work  of 
Dr.  W.  J.  Younger  and  the  successful  result  of  his  methods  in  practice  made 

a  deep  impression  upon  the  profession  and  marked  an  advance  step  in  the 

treatment  of  this  phase  of  dento-alveolitis. 

The  treatment  of  suppurative  dento-alveolitis  may  be  summarized  as 
follows: 

1.  Observe  the  manner  of  occlusion  of  the  teeth.  Irregular  occlusion 
is  a  common  cause  of  inflammation  of  the  dental  alveoli.  The  removal 

of  deposits  and  the  application  of  medicine  cannot  effect  a  cure  in  the 

presence  of  unnatural  motion  of  the  teeth. 

2.  Look  for  dead  and  decomposed  pulps. 

3.  Secure  a  good  Rontgen  photograph. 

4.  Extract  teeth  retained  in  place  only  by  the  attachment  of  membranes 

where  the  bony  sockets  are  lost. 

5.  Support  the  teeth  and  hold  them  firmly  in  position  by  binding  them 

together  or  otherwise  fixing  them  so  that  they  may  be  held  still  and 

put  to  rest. 

In  no  place  does  the  old  principle  of  "When  a  part  is  in  an  abnormal 

state,  put  it  to  rest"  apply  more  forcibly  than  in  the  treatment  of  loose  teeth. 
The  looseness  and  constant  motion  of  such  teeth  in  their  sockets  would  de- 

feat the  most  efficient  manipulation  in  the  removal  of  deposits  and  medi- 

cation. It  is  essential,  therefore,  that  they  be  "put  to  rest"  in  order  to 
effect  a  cure. 
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6.  The  systemic  condition  of  the  patient  must  be  understood.  It  is 

essential  that  any  diseases  from  which  the  patient  may  be  suffering, 
such  as  nephritis,  rheumatism,  gout,  tuberculosis,  syphilis,  etc., 
should  be  recognized  and  treated.  It  must  be  understood  that  local 
treatment  alone,  when  systemic  disease  exists,  cannot  be  successful. 

Local  treatment  must  be  thorough.  Suitably  formed  instruments, 
capable  of  reaching  the  irregular  surfaces  of  the  roots,  should  be  employed; 
all  deposits  carefully  removed;  carious  borders  of  the  bony  alveoli  curetted; 
antiseptic  irrigation  of  the  parts  made  with  a  suitably  formed  syringe,  the 

point  of  which  will  pass  to  the  very  depths  of  the  pockets,  and  most  scru- 
pulous cleanliness  of  the  entire  mouth  and  teeth  persisted  in.  This  will  be 

followed  by  a  cure  in  a  very  large  majority  of  these  cases. 

Autogenous  Vaccines. — Autogenous  vaccines  are  used  now  in  the  treat- 
ment of  infectious  diseases  of  all  kinds.  Their  use  in  the  treatment  of  in- 

fections of  the  mouth  is  yet  in  the  stage  of  development,  with  a  prospect  of 
effecting  a  cure  in  favorable  cases. 

Emetine. — ^Emetine  hydrochloride  has  recently  been  suggested  to  aid 
in  affecting  a  cure  in  dento-alveolitis.  It  is  used  as  follows:  After  the 
teeth  have  been  thoroughly  scaled  and  all  points  of  irritation  have  been 
removed,  the  pus  pockets  are  washed  out  with  normal  salt  solution.  The 
pockets  are  then  flushed  with  a  weak  alcohoUc  solution  of  emetine.  The 
patient  is  instructed  to  massage  the  gums  thoroughly  once  a  day  with  the 
same  solution.  This  treatment  is  accompanied  by  hypodermic  injection, 
subcutaneously,  of  15  to  30  mg.  of  emetine  hydrochloride.  The  injection 
is  repeated  every  third  day  for  six  doses.  The  pus  pockets  are  irrigated 
every  third  day  but  the  instrumentation  must  not  be  continued  after  the 
first  formed  thorough  scaling,  for  the  reason  that  the  granulations  within 

the  pockets  are  broken  down,  thus  rendering  the  part  liable  to  re-infection. 
This  treatment  is  in  its  infancy  and  while  the  results  in  the  hands  of  a 

few  have  been  very  satisfactory,  it  is  too  early  to  pass  judgment  on  its 
relative  merit. 



CHAPTER  XXXIII 

EXTRACTION  OF  TEETH 

In  deciding  upon  the  scope  of  this  book,  the  author  was  in  doubt  as  to  the 
advisability  of  writing  a  chapter  on  the  extraction  of  teeth,  but  as  the  book  is 
intended  for  students  both  of  medicine  and  dentistry,  and  as  medical  colleges, 
with  few  exceptions,  do  not  teach  dental  pathology,  it  seems  desirable  that 
abnormalities  of  the  teeth  which  call  for  their  extraction  should  be  con- 

sidered here. 

Prevalence  of  Diseased  Teeth. — Carefully  prepared  statistics  in  the  lead- 
ing countries  of  the  world  show  that  ninety-five  per  cent,  of  school  children 

have  diseased  teeth  and  that  countless  maladies  originate  therefrom.  Many 
of  these  are  treated  by  physicians  who,  not  knowing  dental  pathology, 
wrongly  diagnose  the  cases  and  fail  to  cure  them.  In  view  of  these  statistics 

and  others,  which  show  that  diseases  of  the  teeth  per-se  are  more  prevalent 
than  any  other  known  disease,  medical  college  faculties  ought  to  engage 
teachers  of  dental  pathology.  Such  teachers  would  be  valuable  factors  in 

medical  education.  They  would  impress  upon  their  students  the  most  ap- 
proved measures  of  oral  hygiene;  the  students,  after  beginning  practice,  would 

teach  the  public  and  thus  prevent,  in  a  great  measure,  the  appalling  destruc- 
tion of  human  teeth. 

Careless  Extraction. — With  few  exceptions,  disease:  of  the  teeth  can  be 
successfully  treated.  From  time  immemorial  the  laity  has  applied  to  physi- 

cians and  dentists  and,  for  trivial  causes,  requested  the  extraction  of  teeth. 
Whether  pain  in  these  teeth  was  fancied  or  real,  the  physicians  or  dentists 
have  often  complied  with  their  requests  without  making  careful  examinations, 
and  extracted  teeth  but  slightly  diseased,  even  sometimes  sound  and  healthy 
ones.  While  teeth  consist  of  the  hardest  tissues  in  the  body,  they  are  often 

the  most  neglected,  even  by  those  who  carefully  observe  the  rules  of  sanita- 
tion, ventilation,  etc.  Tooth-enamel  cannot  be  reproduced.  Once  dental 

caries  begins,  it  continues  to  complete  destruction  of  the  teeth.  Nature 

reproduces  skin,  bone  and  muscle,  but  dental  skill  alone  can  treat  tooth- 
enamel  and  arrest  its  further  destruction. 

In  Harris'  "Principles  and  Practice  of  Dentistry,"  we  find  the  following  on 
ill-advised  extractions  of  teeth: 

"There  are  few  operations  in  surgery  that  excite  stronger  feelings  of  dread, 
and  to  which  most  persons  submit  with  more  reluctance,  than  the  extraction 
of  a  tooth.  Many  endure  the  torture  of  toothache  for  weeks  rather  than 

undergo  the  operation.     When  we  take  into  consideration  the  frequent  acci- 
783 
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dents  occurring  in  its  performance  by  unskilled  individuals,  it  is  no  wonder 

that  it  is  approached  with  apprehension,  but  w^hen  skillfully  performed,  the 

operation  is  usually  effected  with  ease."  Dr.  Fitch  reports  a  case  serving  to 
illustrate  these  remarks.  The  patient,  in  having  the  right  superior  molar 

extracted  by  a  blacksmith,  had  a  large  portion  of  the  jaw  and  five  other  teeth 

removed  at  the  same  time.  "The  roots  of  his  tooth,"  says  Dr.  Fitch,  "were 
greatly  bifurcated  and  dovetailed  into  the  jaw  and  would  not  pass  out 

perpendicularly,  though  a  slight  lateral  motion  would  have  moved  them 

instantly.  The  jaw  proved  too  weak  to  support  the  monstrous  pull;  it  gave 

way  between  the  first  and  second  molars  and  with  it  came  both  the  anterior 

and  posterior  plates  of  the  antrum.  The  broken  portion  extended  to  the 

spongy  bones  of  the  nose  and  terminated  at  the  lower  edge  of  the  socket  of  the 

left  front  incisor.  It  contained  six  sound  teeth:  the  first  molar,  the  bicus- 
pids, cuspid  and  incisors  on  the  right  side.  The  soft  parts  were  cut  away  with 

a  knife.  A  severe  hemorrhage  ensued  and  when  the  patient  recovered,  his 

face  and  mouth  were  excessively  deformed." 
About  300  B.C.  Erasistratus,  the  famous  scientist  who  first  dissected  the 

human  cadaver,  deposited  in  the  temple  of  the  Delphian  Apollo  a  "leaden 

odontogogue,"  which  he  would  call  a  tooth-drawer  (forceps),  to  prove  that 
only  those  teeth  should  be  removed  which  are  relaxed  and  for  which  a  leaden 

instrument  would  suffice.  This  statement,  while  extreme,  should  make  an 

impression  on  our  generation.  Extracting  teeth  for  the  slightest  causes  be- 
trays ignorance  of  their  importance,  for  while  a  leaden  instrument  is  sufiicient 

for  extracting  teeth  which  cannot  be  retained,  many  extractions  are  required 

which  only  the  best  steel  instruments  can  effect. 

Experiences  in  times  of  war  furnish  examples  of  the  Government's  failure 
to  provide  adequate  dental  care  for  the  soldiers.  Formerly  it  was  the  hospital 

steward's  duty  to  extract  the  teeth  of  officers  and  men,  teeth  which  might 
often  have  been  preserved  if  treated  by  competent  hands.  Today  nearly  all 

nations  employ  skilled  army  dentists. 

Loss  of  Teeth  Irreparable. — The  loss  of  human  teeth  is  irreparable.  Dental 
skill  has  won  just  praise  for  its  remarkable  accuracy  in  imitating  natural  teeth 

and  adjusting  artificial  dentures,  but  the  highest  skill  cannot  fully  equal  the 

marvelous  work  of  nature.  The  way  people  of  all  nations  sacrifice  their  teeth 

without  rational  cause  is  a  sad  comment  on  human  intelligence.  Profes- 
sional men  cannot  be  excused  from  failure  of  duty  if  they  let  themselves  be 

influenced  to  extract  teeth  which  may  be  restored  to  health  and  usefulness  if 

carefully  treated. 

A  physician's  first  duty  is  to  make  a  diagnosis.  To  say  a  patient  has 
odontalgia  or  toothache  and  then  ask  what  treatment  should  be  employed, 

would  be  like  saying  a  patient  had  a  headache  and  then  asking  how  to  treat  it. 

The  only  rational  answer  to  such  questions  would  be,  to  quote  Professor  J. 

Adams  Allen,  the  late  president  of  Rush  Medical  College,  "It  depends  on 

what's  the  matter."     Odontalgia  may  depend  upon  one  of  many  causes. 
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It  may  be  pain  reflected  from  a  part  immediate  or  remote  (see  page  934). 
To  extract  teeth  without  knowing  whether  they  are  normal  or  diseased, 
whether  the  pain  exists  in  tlie  teeth  or  whether  it  is  reflected  from  other 

parts,  is  like  amputating  a  limb  without  knowing  why.  By  these  state- 
ments we  are  led  to  ask  the  question:     Why  should  teeth  be  extracted? 

Education  of  the  Laity. — Unfortunately,  not  knowing  prophylactic  meas- 

ures, parents  often  neglect  their  children's  teeth,  so  the  teeth  become  ca- 
rious, exposure  of  their  pulps  occurs  and  pain  ensues.  To  obtain  relief, 

parents  often  have  the  teeth  extracted,  a  procedure  not  warranted  unless 

Fig.  659. — Forsythe  Dental  Institute,  Boston. 

advised   by    a    competent    dentist.     Philanthropists    of    today    are   giving 

generously  for  the  inspection  and  care  of  poor  children's  teeth  and  for  the 
general  education  on  oral  hygiene.     Through  the  generosity  of  the  Forsyth 
Brothers  of  Boston,  a  large,  well  equipped  building  has  been  erected  (Fig. 
659)  which,  together  with  the  endowment  funds,  represents  an  expenditure 
of  two  million  dollars  to  be  used  for  such  education  and  for  treating  the  teeth 

of  children  unable  to  compensate  a  dentist  for  his  services.^ 
The  Chicago  Department  of  Health  has  demonstrated  the  great  danger 

of  infection  being  transmitted  by  decayed  teeth.     Many  cases  of  measles, 
scarlet  fever,  diphtheria  and  other  diseases  have  been  traced  definitely  to 
infectious  material  carried  in  the  mouths,  especially  in  the  teeth  of  children, 
the  same  being  found  in  the  cavities  of  the  decayed  teeth  several  weeks 

after  the  children  had  been  permitted  to  return  to  school.     Under  the  aus- 

^As  we  go  to  press,  we  learn  that  Mr.  Eastman,  of  Rochester,  has  liberally  endowed a  similar  institute. 
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pices  of  the  Chicago  Dental  Society  examinations  are  being  made  and  free 

dental  dispensaries  have  been  established.  The  dispensary  operations  have 

been  performed  by  volunteers  from  the  dental  profession. 

The  first  systematic  work  done  for  the  care  of  poor  children's  teeth  was 
conducted  by  Professor  Ernst  Jessen  of  Strasburg,  Germany.  The  suc- 

cessful work  of  the  International  Hygiene  Commission,  of  which  he  is  the 

president,  has  influenced  all  nations  so  that  today  nearly  all  countries  are  en- 

gaged in  organized  effort  to  prevent  the  decay  of  children's  teeth  and  pre- 
serve diseased  ones.  We  may,  therefore,  assume  that  in  the  future  the  condi- 

tion of  human  teeth  will  be  greatly  improved.  We  may  expect  that  the 

indiscriminate  extraction  of  children's  teeth  will  be  practised  no  longer. 
Preservation  of  Deciduous  Teeth. — A  deciduous  or  temporary  tooth, 

even  though  decayed  so  far  as  to  expose  its  pulp  and  become  painful,  should 

not  be  extracted,  but  carefully  treated  and  preserved.  Far  better  would  it 

be  if  the  decay  of  temporary  teeth  were  arrested  and  exposure  of  pulps  pre- 
vented by  careful  dental  services.  Many  parents  are  ignorant  of  the  value 

of  these  temporary  teeth,  arguing  that  they  may  as  well  be  extracted  at 

once  as  they  will  be  replaced  by  permanent  ones.  Temporary  teeth  have  a 

useful  function  to  perform  and  should  be  retained  until  the  permanent  ones 

take  their  place. 

Deciduous  Teeth  should  be  Retained.^ — Deciduous  teeth  should  be  re- 

tained their  full  term  for  the  known  beneficial  influence  their  presence  has 

upon  the  normal  development  of  the  jaw  bones  and  face.  Many  decidu- 

ous teeth  are  extracted  before  their  functions  are  performed.  The  de- 
ciduous molars  should  be  retained  until  the  eighth  or  ninth  year.  By  that 

time  the  first  molars  are  well  developed  and  it  is  possible  to  maintain  correct 

occlusion  with  these  until  the  bicuspids  succeed  the  deciduous  molars.  It  is 

essential  also  that  the  deciduous  cuspids  should  not  be  extracted  until  it  is 

time  for  their  successors  to  erupt,  as  the  space  they  occupy  is  almost  invari- 
ably lost  by  the  moving  together  of  the  bicuspids  and  lateral  incisors  and  the 

permanent  cuspids  are  crowded  out  of  the  arch.  If  the  vitality  of  the  first 

permanent  molar  is  lost  before  the  tenth  or  eleventh  year,  it  will  usually  be 

exfoliated,  and  if  such  be  the  case,  it  is  best  extracted  immediately  so  that  the 

second  molar  may  usurp  its  place  in  as  great  a  degree  as  possible  and  prevent 
malocclusion. 

CALCIFICATION  AND  DECALCIFICATION  OF  THE  TEETH 

In  an  excellent  article  entitled  "Calcification  and  Decalcification  of  the 

Teeth,  "^  Dr.  C.  N.  Peirce  treats  of  the  absorption  or  decalcification  of  the 
roots  of  deciduous  teeth  (Fig.  660).  Dr.  Pierce  regarded  this  process  as  both 

physiological  and  somewhat  obscure.  He  wrote:  "The  evidence  that  it 
results  from  a  physiological  action  is  the  fact  that  no  matter  how  far  absorp- 

^  Dental  Cosmos,  August,  1884. 
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tion  has  progressed,  the  moment  vitality  of  the  pulp  ceases,  this  retrograde 
metamorphosis  terminates. 

It  is  difficult  to  state  the  exact  cause  of  this  molecular  dissolution,  though 
the  several  conditions  which  are  always  present  are  readily  recognized,  but 
the  part  they  play  is  too  obscure  to  be  easily  ascertained.  The  manner  of  its 

commencement,  when  successful — always  at  the  end  of  the  root  (Fig.  66 1) — 
and  the  presence  of  a  vascular  papilla  in  close  proximity  to  the  absorbing 

surface  are,  with  the  retention  of  pulp  vitality,  its  three  essential  accompani- 
ments, and  the  absence  of  any  one  of  them  would  militate  against  the  com- 
pletion of  the  process. 

The  statement  that  the  presence  and  pressure  of  the  permanent  tooth  are 

essential  cannot  be  sustained,  for  frequently  the  decalcification  of  the  decidu- 

FiG.  66 1. —X-ray  illustrating  the  eruption  of  the  permanent  teeth  with  absorption  of 
the  roots  of  the  deciduous  teeth.  The  skiagraph  shows  a  space  between  the  enamel  of  the 
cuspid  and  the  partially  absorbed  root  of  the  deciduous  cuspid.  The  space  is  filled  with  the 
intervening  vascular  papilla. 

ous  tooth  is  successfully  accomplished  in  the  absence  of  its  successor;  and, 

again,  we  often  find  the  permanent  tooth  impacted  against  or  within  the  bi- 
furcated roots  of  the  deciduous  molar  or  pressing  down  by  the  side  of  its 

single-rooted  predecessor,  both  being  more  or  less  displaced  by  the  persistence 
of  the  deciduous  tooth  without  absorption.  That  the  organ  has  performed 
its  function  and  that  the  nourishment  which  it  has  previously  appropriated 

is  diverted  or  relegated  to  its  successor  is  probably  the  most  plausible  ex- 

planation we  can  give  of  this  interesting  physiological  process." 
By  studying  Fig.  66o,  and  carefully  noting  the  developmental  steps  of  the 

deciduous  teeth,  the  student  will  become  familar  with  the  process  of  calcifi- 
cation; then,  turning  to  Fig.  3  he  will  note  the  process  of  decalcification  and 

become  acquainted  with  the  dates  when  the  roots  of  these  teeth  have  sufii- 
ciently  decalcified  to  call  for  their  removal. 

When  the  process  of  decalcification  of  the  deciduous  teeth  progresses 
harmoniously  with  the  eruption  of  the  permanent  teeth,  the  crowns  exfoliate 
without  assistance.     If,  however,  the  decalcification  is  irregular,  the  crown 
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may  remain  firmly  in  place  while  the  permanent  tooth  works  its  way  outward 
and  may  be  diverted  from  its  proper  course  by  the  temporary  tooth.  Often 

we  see  a  permanent  tooth  erupted,  diverted  lingually  or  labially  by  the  tem- 
porary tooth,  the  place  of  which  it  should  take.  Such  a  condition  clearly 

indicates  that  t]ie  temporary  tooth  has  been  retained  too  long.  Sometimes 
we  see  a  child  whose  teeth  suggest  nothing  so  much  as  a  bramble  of  bushes, 
where  both  deciduous  and  permanent  teeth  are  in  the  greatest  confusion,  a 
condition  which  causes  malocclusion  of  the  permanent  set. 

The  order  of  eruption  of  the  deciduous  teeth  is  as  follows: 

Central  incisors       5  to    8  months 

Lateral  incisors       7  to  10  months 
First  molar     12  to  16  months 

Cuspids     14  to  20  months 
Second  molar    20  to  36  months 

The  eruption  of  permanent  teeth  takes  place  as  follows: 

First  molars       6  to    7  years 

Central  incisors       5  to    7  years 
Lateral  incisors       7  to    9  years 

First  bicuspids       9  to  10  years 
Second  biscuspids    10  to  12  years 

Cuspids    II  to  13  years 
Second  molars    12  to  14  years 
Third  molars    1 7  to  2 1  years 

Contra-indications  to  Extraction. — Diseases  of  the  teeth  sometimes 

compel  patients  to  seek  relief,  and,  not  knowing  the  possibilities  of  tooth  con- 
servation, such  patients  follow  the  course  pursued  by  their  ancestors,  demand- 

ing the  extraction  of  certain  teeth  which  they  believe  to  be  the  seat  of  pain. 
Right  or  wrong  in  their  conclusions  as  to  the  cause  of  pain,  they  do  not  realize 
the  extent  of  the  loss  following  the  extraction  of  their  teeth.  It  becomes  the 
duty  of  the  operator,  therefore,  not  only  to  examine  the  condition  of  the  teeth 

themselves,  but  also  to  ascertain  whether  any  systemic  condition  contra- 
indicates  extraction.  The  question  is,  whether  or  not  a  tooth  is  diseased 
beyond  preservation;  if  so,  its  extraction  is  indicated. 

Next,  the  patient's  condition  should  be  considered.  There  are  certain 
idiosyncrasies  which  should  cause  an  operator  to  pause  before  extracting  any 
tooth.  He  should  avoid,  as  far  as  possible,  the  extraction  of  teeth  for  those 
suffering  from  neurasthenia  or  from  epilepsy,  those  with  a  hemorrhagic 

diathesis  and  women  during  the  periods  of  menstruation,  gestation  and  lacta- 
tion. Abundant  evidence  is  on  record  where  thoughtless  extraction  of  teeth 

for  women  has  produced  shock,  caused  systemic  disturbances  and  led  to 

premature  child-birth. 
Dr.  Thomas  C.  Stellwagen,  in  the  American  System  of  Dentistry,  states: 

"Premature   labors,   congenital   deformities   and  monstrosities   have   been 
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charged  to  the  same  cause.  Mental  agitation  in  the  case  of  a  nursing  mother 

has  been  followed  by  the  immediate  death  of  her  child  after  suckling/  sup- 
posed to  have  been  due  to  her  mammary  glands  having  their  secretions  altered 

by  some  occult  reflex  nervous  action  so  as  to  become  actually  poisonous. 
The  case  referred  to  was  one  where  the  infant  is  distinctly  stated  to  have  been 

in  good  health  prior  to  the  motherly  attention  which,  designed  for  its  nourish- 
ment, apparently  proved  the  cause  of  its  sudden  death.  From  this  it  may 

be  inferred  that,  under  all  circumstances,  the  husband,  mother  or  friend  of 
the  pregnant  or  nursing  woman  should  be  cautioned  against  permitting  any 
but  the  most  urgent  surgical  operations,  or,  indeed,  anything  even  remotely 

calculated  to  work  mischief  by  agitating  the  mother  or  disturbing  the  nerve- 
force  or  blood-flow.  Finally,  should  such  a  misfortune  have  happened,  the 
mammary  glands  should  be  artificially  emptied  once  or  twice  by  the  mouth 

of  an  attendant,  or,  if  that  is  not  possible,  then  some  other  means,  as  a  breast- 
pump,  should  be  employed.  Neglect  of  this  simple  precaution  has  doubtlessly 
often  been  followed  in  the  nursling  by  malaise,  sickness  or  even  serious  illness, 
the  cause  of  which  may  not  have  been  carefully  or  correctly  diagnosed.  In 
such  momentous  affairs,  caution  and  care  cannot  be  too  thoroughly  enjoined 
as  a  matter  both  of  principle  and  policy.  By  ignoring  any  or  all  of  these 
guards  for  the  health  of  the  person  under  charge,  conditions  may  be  induced 
which  may  cause  those  most  interested  to  suspect  the  operator  of  being 
negligent  or  inattentive  to  the  very  momentous  duty  of  shielding  his  patients 
from  injury,  direct  or  indirect,  and,  in  those  most  favorably  disposed,  at  least, 
would  be  a  not  unjust  cause  of  unpleasant  feeling  or  even  of  pronounced 
condemnation.  On  the  other  hand,  such  thoughtful  heed  on  the  part  of  the 

dentist  will,  by  its  own  merit,  entitle  him  to  the  confidence  of  his  more  intelli- 
gent patients  and  effectually  secure  for  him  their  affectionate  regard. 

It  may  be  stated  that  many  grave  complications  have  occurred  after  far 
simpler  operations.  Sir  James  Paget  reports  an  instance  where  such  a 
trifling  procedure  as  the  removal  of  a  small  cyst  was  followed  by  erysipelatous 

inflammation  and  death.  ̂   The  slightest  wound,  yea,  the  prick  of  a  pin,  has 
been  followed  by  most  disastrous  consequences.^  How  much  greater  must 
be  the  dangers  that  surround  the  extraction  of  even  a  single  tooth  can  be  in- 

ferred from  a  glance  at  the  parts  and  a  knowledge  of  their  intimate  relations 
with  the  nervous  and  circulatory  systems.  The  existence  of  such  multiform 
connections  makes  it  a  very  grave  question  as  to  the  propriety  of  performing 
the  operation  in  cases  where  these  related  tissues  are  already  threatened  or 
subject  to  some  abnormal  condition,  as  hysteria  or  hemorrhagic  diathesis. 
This  is  so  true  that  those  who  are  conscientious  and  understand  the  gravity 

of  the  expressions  divide  the  responsibility  by  consultation  with  a  fellow- 

practitioner  before  operating"  (Figs.  662  to  664). 

1  See   Carpenter's  Physiology,   1862,  p.   742. 
2  Paget's  Clinical  Lectures  and  Essays,  page  65. 

3  Holmes'  System  of  Surgery;  Eve's  Collection  of  Remarkable  Cases  in  Surgery. 
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Fig.  662. — -Specimens  of  abnormally  shaped  teeth  including  fused,  exostosed  and  multi- 
rooted.    {_Am.  System  of  Dentistry.) 
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Fig.  663. — Specimens  of  abnormally  shaped  teeth,   showing  exostosed,   bifurcated  and 
twisted  roots.     {Am.  System  of  Dentistry.) 
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Fig.  664. — Specimens  of  abnormally  shaped  teeth  showing  fused,  exostosed  and   hooked 
roots.     {^Am.  System  of  Dentistry.) 
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SUMMARY  OF  THE  INDICATIONS  FOR  EXTRACTION 

Deciduous  Teeth. — i.  Deciduous  teeth,  the  roots  of  which  are  absorbed 
by  the  incoming  permanent  teeth. 

2.  Teeth  which  are  retained  too  long  and  are  obstructions  to  the  incoming 
permanent  teeth,  often  diverting  them  from  their  normal  position,  in  which 
case  the  incoming  crown  of  the  permanent  tooth  is  directed  either  inward  or 
outward,  the  deciduous  and  permanent  teeth  occupying  positions  side  by  side. 
It  often  occurs  that  certain  roots  of  the  temporary  teeth  are  absorbed  while 
others  are  not  changed  and  are,  therefore,  firmly  retained  in  place. 

3.  Teeth  about  which  infection  has  taken  place,  endangering  the  vitality 
of  the  bone  and  the  general  health  of  the  patient.  In  such  cases  the  operator 
must  exercise  judgment.  Curable  abscesses  should  be  treated,  while  infection 
and  destruction  of  the  bone  surrounding  the  roots  necessitate  extraction  of 
the  teeth.  Precaution  should  be  observed,  however,  such  as  having  the  pus 
evacuated  and  the  parts  made  as  clean  as  possible  before  the  teeth  are 
extracted. 

4.  Deciduous  cuspid  teeth  should  never  be  extracted  to  make  room  for 
crowded  incisors.  The  greatest  error,  perhaps,  made  in  extracting  deciduous 

teeth  is  the  removal  of  the  cuspid  to  make  room  for  the  crowded  lateral  in- 
cisor. It  will  be  remembered  that  the  incisors  and  bicuspids  erupt  and  take 

their  place  while  the  temporary  cuspids  remain. 
Removing  the  temporary  cuspid  to  make  way  for  the  incoming  lateral 

incisor,  which  may  be  crowded  somewhat  and  slightly  diverted  from  its  proper 
place,  will  lead  to  a  further  unfortunate  complication,  since  the  lateral  incisor 
will  move  backward  and  the  bicuspid  forward  until  they  come  in  contact. 
The  incoming  permanent  cuspid,  therefore,  when  moving  downward, 
finding  its  place  filled  by  the  lateral  incisor  and  first  bicuspid,  will  move 
anteriorly  or  posteriorly  and  there  it  will  remain  far  out  of  its  position. 
This  leads  to  an  irregularity  and  loss  of  facial  contour,  calling  for  expert 
orthodontial  methods  for  its  correction. 

Permanent  Teeth. — The  extraction  of  permanent  teeth  is  generally  to  be 
regretted.     Certain  conditions,  however,  necessitate  their  removal,  such  as: 

1.  Pulpless  teeth,  or  roots  of  teeth  which  have  become  loose  and  con- 
stantly irritate  the  surrounding  parts. 

2.  Teeth  that  have  been  split  so  that  they  cannot  be  restored  by  banding 
the  roots. 

3.  Supernumerary  teeth. 
4.  Teeth,  the  roots  of  which  are  involved  by  excementosis.  Certain  of 

these  cases,  however,  can  be  remedied  by  amputating  the  enlarged  part  of 
the  root. 

5.  Teeth,  abscesses  from  which  involve  the  antrum  (see  antrum)  fre- 
quently have  been  extracted  in  order  to  secure  drainage.  However,  modern 

methods  of  opening  the  antrum  through  the  canine  fossa  and  thus  establish- 
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ing  drainage  make  the  removal  of  such  teeth  unnecessary,  as  they  may  be 
successfully  treated  by  opening  into  the  crowns,  cleansing  the  pulp  canals 
antiseptically  and  filling  them,  thus  preventing  a  recurrence  of  infection. 

6.  Teeth,  the  alveolar  processes  of  which  have  been  entirely  destroyed  by 

suppurative  alveolitis  (so-called  pyorrhea  alveolaris),  should  be  removed. 
Such  teeth,  having  been  deprived  of  their  bony  support,  cannot  remain  useful 

by  adhesion  of  soft  tissue  only.  They  are  detrimental  to  the  patient's  well- 
being  since  they  are  valueless  in  masticating  and  are  centers  of  constant 
general  infection. 

7.  Teeth  that  are  impacted  and  irritate  the  surrounding  soft  parts  often 
are  the  initial  lesions  of  trifacial  neuralgia  and  sometimes  the  nuclei  of  cysts 
and  tumors. 

8.  Formerly  teeth  were  removed  for  the  correction  of  overcrowded  arches 
and  irreparable  injuries  followed  such  extractions.  Modern  methods  in 
orthodontia  have  made  such  extractions,  with  rare  exceptions,  unnecessary. 
The  most  careful  consideration  by  expert  orthodontists  should  be  given  teeth 
in  crowded  arches  before  extracting. 

9.  The  first  permanent  molar,  if  the  vitality  of  its  pulp  is  lost  prior  to  the 
eighth  year,  if  troublesome  should  be  removed.  Following  the  death  of  the 
pulp,  there  is  arrested  development  of  the  root.  In  such  cases  the  tooth  is 
not  of  permanent  value. 

Preparation  of  Patient. — If  there  is  a  well-developed  abscess  and  the  con- 
tents of  the  sac  can  first  be  evacuated  by  lancing  or  aspirating,  that  should 

be  done,  for  in  such  cases  there  is  danger  of  general  infection. 
From  the  outset  antiseptic  precautions  should  be  rigidly  observed.  The 

patient  should  rinse  the  mouth  thoroughly  with  a  saline  or  boric  acid  solution, 

thus  clearing  away  the  mucus,  any  portions  of  food  remaining  and  the  secre- 
tions that  are  so  abundant  in  a  mouth  subject  to  irritation,  thus  reducing  the 

danger  of  infection  to  a  minimum. 
The  teeth  should  be  carefully  examined  with  a  fine  exploring  instrument 

and  mouth  mirror.  The  position  of  each  tooth  to  be  removed  should  be 
carefully  noted  as,  when  the  mouth  is  filled  with  blood  and  saliva,  examination 
is  difficult,  especially  if  the  operation  is  to  be  done  under  a  general  anesthetic. 

Position  of  Operator  and  Patient  for  the  Extraction  of  Teeth. — Have  the 
patient  seated  in  a  solid  chair,  his  head  tipped  slightly  back  on  a  level  with 
the  chest  of  the  operator,  who  takes  his  position  on  the  right  side  and  passes 

the  left  arm  around  the  patient's  head.  The  operator's  fingers  are  placed 
between  the  lips  in  such  a  way  as  best  to  expose  the  teeth  to  be  extracted  and 
protect  those  not  to  be  removed.  This  position  is  maintained  when  removing 
all  superior  and  inferior  teeth  from  right  lateral  to  left  third  molar,  with  but 
slight  shifting  of  palm  and  fingers  to  best  support  the  face  or  mandible  and 
protect  the  lips  from  injury.  Some  operators  find  it  convenient  to  lower  the 

patient  and  have  his  head  carried  slightly  forward  when  extracting  the  infe- 
rior teeth.     When  removing  all  superior  and  inferior  teeth  from  right  cuspid  to 
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third  molar,  the  operator  takes  a  position  to  the  right  of  and  facing  the  patient. 
The  hps  should  be  protected  and  the  face  and  body  of  the  mandible  sustained 
with  the  palm  and  fingers  of  the  left  hand. 

Extraction  of  Children's  Teeth. — The  extraction  of  children's  teeth 

requires  great  tact.  Frequently,  having  the  child's  confidence,  the  dentist 
will  lose  it  by  promising  to  cause  no  pain.  To  make  such  a  statement  to  a 

confiding  little  one  and  then  cause  pain,  which  the  dentist  knows  to  be  in- 
evitable, is  inexcusable.  Frequently  a  ring,  made  from  a  small  rubber  tube, 

slipped  over  a  deciduous  tooth  and  worked  down  a  little  beneath  the  gum, 
will,  in  a  few  days,  suffice  to  separate  the  gum  tissue  from  the  neck  of  the 
tooth;  this  may  be  done  without  causing  much  pain.  Then,  if  the  roots  are 
well  absorbed,  the  tooth  will  drop  out  or  may  be  removed  with  the  finger. 

The  removal  of  deciduous  teeth,  which  are  still  firm  in  their  sockets,  some- 
times becomes  necessary,  but  this  is  difficult  since  their  roots  diverge  more 

than  the  roots  of  the  permanent  ones.  In  proportion  to  their  size,  these 
roots  have  a  firmer  hold  upon  the  alveolar  processes  than  the  roots  of  the 
permanent   teeth.     The  use  of  an  anesthetic  is,  therefore,  imperative. 

It  is  assumed  that  the  anatomy  of  the  teeth  has  been  studied  and  that 
the  operator  can  differentiate  between  temporary  and  permanent  teeth.  On 
the  enamel,  just  at  the  gum  border,  a  temporary  tooth  has  a  decided  bulge 
which  is  not  present  on  a  permanent  tooth,  and  this  bulge  or  heavy  ridge 
should  be  recognized  as  a  diagnostic  sign  when  other  means  of  making  the 
distinction  fail.  Sometimes  it  happens  that  a  central  temporary  incisor  and 
a  central  permanent  incisor  are  present  at  the  same  time  and  both  teeth 
firm  in  their  sockets.  In  such  a  case  it  is  necessary  to  recognize  and  remove 
the  temporary  tooth,  not  the  permanent  one. 

Great  care  should  be  exercised  when  extracting  deciduous  teeth  that  the 

beaks  of  the  forceps  are  not  carried  to  SL  depth  that  might  engage  the  oncom- 
ing permanent  teeth.  Take  the  same  position  outlined  as  appropriate  for 

the  extraction  of  permanent  teeth. 
In  the  extraction  of  roots  of  teeth  that  have  broken  off  on  a  line  with,  or 

below,  the  alveolar  border,  the  bone  should  be  exposed  so  that  the  forceps 
may  be  carried  down  and  over  it  in  such  a  way  as  to  embrace  not  only  the  root 

of  the  tooth,  but  a  little  of  the  alveolar  process  of  both  the  interior  and  ex- 
terior alveolar  plates;  then  with  alveolar  forceps  a  little  of  the  bone,  together 

with  the  roots  of  the  tooth,  may  be  taken  away. 
In  operating  for  the  removal  of  such  a  root,  the  lancet  may  be  employed 

advantageously,  not  in  encircling  the  root  to  separate  the  gam  from  it,  but 
an  incision  should  be  made  through  the  gum,  parallel  to  the  root,  so  that  when 
the  forceps  are  placed  over  the  border  of  the  bone  they  wiU  not  lacerate  the 

gum,  but  leave  a  clean  cut  through  the  gum-tissue.  After  the  removal  of  the 
root,  the  gum  will  heal  promptly  without  disfigurement.  The  motions  to  be 
employed  and  the  force  to  be  exerted  in  the  removal  of  a  tooth  or  root  depend 
upon  its  form  and  location. 
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INSTRUMENTS 

Before  the  middle  of  the  nineteenth  century,  the  key  of  Garrengeot  was 

extensively  used  for  extracting.  This  was  an  important  instrument  in  its 

time  and  for  centuries  the  only  one  relied  upon.  About  three  portable  hooks, 

varying  in  size,  were  supplied  for  each  key.  The  leverage  applied  by  the 

key  was  often  followed  by  fracture  of  the  external  alveolar  border,  when  tooth, 

bone  and  all  were  carried  away.  This  key,  of  course,  is  no  longer  in  use. 

About  six  well-selected  tooth  forceps,  with  two  elevators,  will  suffice  for  ninety 
per  cent,  of  all  cases.  Occasionally  a  forceps  of  special  design  is  needed.  For 

removing  temporary  teeth,  forceps  have  been  designed  of  smaller  size  and 

more  delicately  made  than  those  used  for  removing  permanent  ones.  While 

these  are  desirable,  forceps  for  permanent  teeth  are  successfully  used  for  both 
kinds  of  teeth. 

Lancets  are  sometimes  employed  to  separate  the  gum-tissue  from  the 
neck  of  the  tooth.  These  are  seldom  used  today  since  the  beaks  of  the  forceps 

are  made  to  serve  the  same  purpose. 

Forceps  for  Extraction  of  Permanent  Teeth. — 
1.  Upper  and  lower  incisors,  cuspids,  bicuspids,  and  all  roots  can  be 

removed  by  Dr.  M.  H.  Cryer's  Universal  Forceps,  Nos.  150  and  151, 
S.  S.  White  &L  Company. 

2.  For  superior  first  and  second  molars,  employ  S.  S.  White  &  Com- 

pany's No.  24,  either  side. 

3.  For  inferior  first,  second  and  third  molars,  use  S.  S.  White's  forceps 
No.  17. 

4.  For  superior  third  molars,  S.  S.  White's  No.  32  bayonet-shaped 
forceps,  designed  by  Dr.  Family. 

5.  For  lower  molar  roots,  especially  those  broken  off  below  the  border  of 

the  alveolar  process,  No.  52,  alveolar,  full-curved  forceps,  designed  by 
Dr.   Parmly,   may  be  used. 

The  elevators  (Fig.  671)  designed  by  the  author  have  given  most  satis- 
factory results.  The  force  is  apphed  b}^  rotating.  The  blade  being  small, 

it  can  be  inserted  in  a  small  space.  They  are  especially  valuable  in  removing 

impacted  lower  molars  where  the  force  must  be  applied  very  gradually  in 

order  to  avoid  the  possibility  of  a  fracture  of  the  mandible.  Elevators  are 

of  many  forms,  but  those  illustrated  will  answer  almost  every  purpose. 

This  instrument  should  be  used  for  the  purpose  of  elevating,  not  as  a  lever 

to  crowd  a  tooth  backward.  If  properly  used,  it  will  elevate  or  lift  a  toOth 

from  its  socket,  often  with  much  less  injury  to  the  surrounding  parts  than 

would  result  from  the  use  of  forceps.  This  instrument  should  be  well  guarded 

so  that  it  cannot  puncture  the  surrounding  parts. 

A  tooth  adjoining  the  one  to  be  removed  is  used  as  a  fulcrum,  and  when 

the  elevator  has  been  carried  between  the  teeth,  the  handle  is  rotated  and  the 

sharp  blade  of  the  elevator  imbeds  itself  slightly  into  the  diseased  tooth  or 
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root,  enabling  the  operator  to  lift  it  from  its  socket.  Care  must  be  exercised 

to  avoid  leverage  backward  for  such  improper  use  of  the  elevator  might  cause 
fracture  of  the  mandible. 

OPERATION  OF  EXTRACTION 

The  operation  decided  upon,  the  patient  must  be  prepared  and  properly 

posed  in  the  chair.  If  an  anesthetic  is  to  be  emplo3'ed,  all  the  facilities 
necessary  to  care  for  the  patient  should  be  at  hand  to  meet  any  emergency. 

(See  Anesthesia.)  A  suitable  mouth-prop  should  be  used  so  as  to  keep  the 

patient's  mouth  open  during  the  operation.  The  absence  of  this  precaution 
greatly  embarrasses  the  operator  in  his  work,  as  the  patient  may  close  the 

mouth  spasmodically  and  thus  prevent  access  to  the  teeth. 

1^^ 
Fig.  671. — Author's  elevators  for  extracting  teeth. 

Forces  Employed  in  Extraction  of  Permanent  Teeth. — 
Superior  Incisors 

First  employ  a  light  rotary  motion  and  then  carry  the  tooth  bodily  in  an 

inferior  labial  direction  with  slight  traction. 

Superior  Cuspids 

Carry  the  tooth  in  a  labio-lingual  direction  with  positive,  careful  traction. 
Superior  First  Bicuspids 

Apply  force  cautiously  in  a  bucco-lingual  direction,  positively  no  rotary 

motion  should  be  employed  for  fear  of  fracture  of  the  frail  root-ends. 
Superior  Second  Bicuspids 

Apply  a  slight  buccal  and  rotary  motion,  with  gradual  traction. 

Superior  First  and  Second  Molars 

Employ   positive    downward   and   slight  buccal   movement    until  the 

lingual  root  is  gradually  loosened,  then  careful  bucco-lingual  traction, 
withou  t   rotation. 

Superior  Third  Molars 

These  are  extracted  b}-  the  creation  of  buccal  traction. 
Inferior  Incisors 

These  are  removed  by  the  application  of  labio-lingual  motion.     There 
is  great  danger  of  root  fracture  with  application  of  the  slightest  rotary 
force. 

Inferior  Cuspids 

Use  first  a  labio-lingual  force,  then  a  gradual  rotary  traction. 
Inferior  First  and  Second  Bicuspids 

Apply  a  bucco-lingual  force,  then  slight  rotary  motion. 

51 



802  ORAL    SURGERY 

Inferior  First  and  Second  Molars 

Employ  a  bucco-lingual  and  traction  force,  without  any  rotary  motion. 
Inferior  Third  Molars 

This  is  the  most  difficult  tooth  to  extract.  The  direction  of  the  force  to 

be  applied  should  be  slightly  inward,  with  positive  traction  directed  a 
little  backward.  To  grasp  partially  erupted  inferior  third  molars,  the 
alveolar  process  and  soft  tissues  on  the  buccal  and  lingual  sides  must  be 
cut  away  before  the  beaks  of  the  forceps  can  be  properly  placed. 
For  impacted  lower  third  molars,  see  page  805. 

ACCIDENTS 

The  extraction  of  teeth  is  of  such  common  occurrence  that  the  laity, 
as  well  as  dentists  and  physicians,  are  apt  to  consider  it  a  simple  operation. 
This  is  unfortunate  since,  first,  the  laity  has  not  been  taught  the  value  of 
teeth  and  the  great  loss  sustained  by  their  removal,  and,  second,  professional 
men,  instead  of  approaching  a  simple  operation,  may  meet  most  serious 

complications.  It  is  well,  therefore,  to  keep  fully  informed  as  to  the  compli- 
cations and  accidents  which  may  arise,  how  to  prevent  them  and,  if  occurring, 

how  to  meet  them. 

Opening  Antrum. — Efforts  to  remove  roots  of  upper  bicuspid  and  molar 
teeth  have  been  followed  by  crowding  them  into  the  antrum.  In  the  removal 
of  molar  roots,  a  buccal  root  might  pass  into  the  antrum  without  the  knowledge 
of  the  operator.  It  is  easily  understood  how  this  could  occur,  especially 
where  the  roots  of  several  teeth  are  being  removed.  Once  in  the  antrum,  the 

root  becomes  a  source  of  irritation  and,  oftentimes,  infection,  thus  establish- 
ing empyema  of  the  cavity.  Successful  treatment  of  such  a  condition  re- 

quires the  removal  of  the  root  and  thorough  irrigation  of  the  cavity.  (See 
Fig.  228.) 

Fractures. — In  the  extraction  of  the  third  superior  molar,  the  elevator 
should  not  be  employed,  as  there  is  danger  of  fracturing  the  tuberosity  of  the 
bone.  In  the  hands  of  the  most  successful  operators,  such  fractures  occur 
even  when  forceps  are  used.  Moreover,  occasionally  we  find  the  crown  of  the 
third  molar  of  conical  shape,  which  makes  it  rather  difficult  to  fix  the  forceps 
upon  it.  There  are  cases  on  record  in  which  this  tooth,  by  reason  of  its  shape, 
has  slipped  from  the  forceps  and  passed  directly  into  the  antrum.  Such 
accidents  have  happened  to  operators  of  high  repute.  They  are  often 
unavoidable. 

Fracture  of  sound  teeth  adjoining  the  tooth  or  root  to  be  extracted  may 
occur  from  the  use  of  too  large  forceps.  A  tooth  is  sometimes  more  easily 
removed  than  the  operator  anticipates  and,  if  the  force  exerted  is  greater  than 
required,  when  the  tooth  is  separated  from  its  socket  the  forceps  may  strike 
a  tooth  in  the  opposite  jaw  with  such  violence  as  to  fracture  it.  To  guard 
against  such  accidents,  the  fingers  of  the  left  hand  should  always  protect  the 
other  teeth. 
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Fracture  of  the  alveolar  process,  usually  carrying  away  a  portion  of  the 
external  alveolar  plate,  is  of  more  frequent  occurrence  than  other  accidents 
attending  extraction.  If  only  a  small  piece  of  the  bony  plate  is  fractured 
from  its  surroundings,  it  should  be  removed.  If,  however,  a  considerable 
portion  of  the  alveolar  process  is  separated  from  the  body  of  the  bone,  it  is 
better  to  crowd  it  into  place  and  allow  it  to  remain. 

One  of  the  most  serious  accidents  that  may  occur  is  fracture  of  the  mandi- 
ble. This  may  result  from  a  weakened  condition  of  bone,  due  to  caries  or 

necrosis;  to  its  partial  destruction  by  the  presence  of  a  cyst;  it  may  be 
weakened  by  tuberculous  or  syphilitic  degeneration,  actinomycosis,  the  action 
of  phosphorus,  or  by  the  previous  extraction  of  one  or  more  teeth  and  the 
consequent  absorption.  If  the  bone  is  partially  destroyed  by  the  advance 
of  disease,  its  fracture  may  occur  with  little  force.  If,  however,  the  bone  is 
healthy,  it  should  not  fracture  if  care  is  used.     (See  Chapter  on  Fractures.) 

A  complication  following  extraction,  which  is  not  uncommon,  is  extreme 
hemorrhage.     (See  Chapter  on  Hemorrhage.) 

IMPACTED  TEETH 

Nature  has  provided  for  two  dentures.  The  teeth  of  the  first,  or  tempo- 
rary denture,  are  erupted  between  the  sixth  and  twenty-fourth  month;  those 

of  the  second,  or  permanent  denture,  between  the  sixth  and  twenty-fifth  year. 
Usually,  however,  the  permanent  denture  is  complete  by  the  twentieth  year. 

Impaction  of  deciduous  teeth  rarely  occurs.  Failure  of  eruption  of  teeth, 
generally  considered  and  spoken  of  as  impaction,  is  limited  to  supernumerary 
teeth  and  to  any  of  the  permanent  teeth.  An  impacted  tooth  may  be  the 
center  of  marked  physical  disturbance.  By  exerting  pressure  upon  the 
surrounding  nerves,  it  may  be  the  cause  of  most  extreme  neuralgic  pains,  the 
origin  of  which  has  often  been  obscure  to  the  diagnostician.  Any  impacted 
tooth  may  lie  in  contact  with  an  important  nerve  branch  and  become  a  source 
of  irritation  to  the  surrounding  nerves,  thus  acting  as  an  exciting  cause  of 
trifacial  neuralgia  (Figs.  672  and  673). 

Prior  to  the  advent  of  the  Rontgen  photograph,  extraction  of  the  entire 

denture  was  often  resorted  to  in  the  treatment  of  patients  suffering  from  neu- 
ralgia, the  cause  of  which  was  impacted  teeth.  Now,  happily,  this  valuable 

adjunct  may  be  resorted  to  and  should  be  in  every  obscure  case. 

Impacted  Supernumerary  Teeth. — -The  reason  for  the  impaction  of  a 
supernumerary  tooth  is  that  no  place  has  been  provided  by  Nature  for  its 
reception.  It  drifts,  therefore,  from  its  place  of  development  deep  in  the 
submucous  tissues  and,  while  it  may  make  its  appearance  either  anterior  or 
posterior  to  the  alignment  of  normal  teeth,  it  may  come  in  contact  with  tooth 
roots,  there  remain  and  become  permanently  impacted  in  the  bone.  A 
supernumerary  tooth  may  cause  impaction  of  a  normal  tooth.  Two  cases 
of  this  kind  have  been  reported  by  Professor  Kirk.     He  says  in  his  collection: 
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"There  were  thirteen  small  supernumerary  teeth  developed  in  the  position 
of  the  root  of  the  left  upper  central  incisor,  which  was  found,  upon  inspection, 

to  be  impacted  between  the  floor  of  the  nose  and  the  roof  of  the  mouth." 
Dr.  Huey  of  Philadelphia  records  a  case  in  which  there  were  in  a  patient's 

mouth  "thirty-five  small  supernumerary  teeth  within  the  alveolar  process 
in  the  space  which  should  have  held  the  left  central  incisor.     After  removing 

Fig.  672. — Impacted  lower  third  molar.  Part  of  the  distal  root  of  second  molar  has  been 
resorbed,  exposing  the  root  canal  thus  producing  neuralgia.  The  mandibular  nerve  is  also 
irritated  by  pressure.     {Cryer.) 

the  supernumerary  teeth,  the  permanent  normal  incisor  could  be  seen  resting 
between  the  plates  of  bone  forming  the  roof  of  the  mouth  and  the  floor  of  the 

nose. " 
Fig.  674  is  a  photograph  from  a  skull  in  Dr.  Kirk's  collection  that  affords 

a  good  idea  of  the  general  condition  in  the  mouth  of  Dr.  Huey's  patient. 
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"The  permanent  central  tooth  was  not  removed  with  the  supernumerary 
teeth  in  this  case,  as  Dr.  Huey  and  the  writer  had  some  hope  that  it  would 

assume  its  normal  place  with  the  other  teeth.  Six  months  after  the  operation 

the  tooth  had  advanced  more  than  half  its  length  and,  at  this  writing, 

eighteen  months  afterward,  it  is  about  in  its  normal  position."'- 
Impacted  Permanent  Teeth. — Of  the  permanent  teeth,  those  most  fre- 

quently impacted  are  the  third  molars,  particularly  the  inferior  third  molar. 

Fig.  673. — Impacted  lower  third  molar.      {Crycr.) 

In  the  development  of  the  mandible,  the  first  permanent  molar  is  developed 

in  the  body  of  the  bone,  about  the  sixth  year,  a  little  anterior  to  the  ramus. 

As  the  body  of  the  bone  lengthens  in  its  development,  the  second  molar  also 

appears,  just  posterior  to  the  first  and  in  front  of  the  ramus.  The  body 

lengthening  still  more  in  its  growth,  the  third  molar  erupts  posterior  to  the 

second  and  directly  in  front  of  the  ramus.  If,  however,  the  body  of  the  bone 

fails  to  lengthen  sufiiciently  to  admit  of  the  normal  eruption  of  the  third  molar, 

it  may  take  a  position  with  its  occluding  surface  directly  in  contact  with  the 

1  Cryer,  page  125. 
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posterior  surface  of  the  second  molar,  while  its  roots  extend  backward  into 
the  ramus  of  the  bone.  The  tooth  thus  lies  in  a  horizontal  position,  nearly  or 
quite  parallel  to  the  lower  border  of  the  bone  (Figs.  675  and  676).  A  tooth 
in  such  a  position  may  cause  extreme  discomfort  by  reason  of  pressure 
directly  upon  the  third  or  mandibular  branch  of  the  fifth  nerve.  It  may 

readily  be  seen  that  the  root-ends  of  a  tooth  in  such  a  position  may  come 
in  direct  contact  with  this  large  nerve  and  thus  cause  neuralgia.  It  may, 

by  reason  of  its  pressure,  cause  extensive  swelling,  involving  the  sur- 
rounding soft  parts.  Such  teeth,  however,  frequently  remain  impacted 

through  life  without  causing  any  disturbance. 

Fig.  674. — Skull  of  a  child  about  six  years  of  age.  showing  all  the  deciduous  teeth  in 
position  and  the  developing  permanent  teeth.     {Cryer.) 

The  next  tooth  which  is  subject  to  impaction  is  the  cuspid.  The  cause  of 
impaction  of  this  tooth  is  usually  the  premature  removal  of  the  deciduous 
cuspid. 

Importance  of  Deciduous  Cuspid. — -It  is  of  great  importance  to  retain  the 
deciduous  cuspid  instead  of  unwisely  extracting  it.  To  remove  this  tooth 
before  it  is  time  for  the  eruption  of  the  permanent  cuspid  is  to  encourage  the 
moving  of  the  lateral  incisor  backward  and  the  bicuspid  forward  until  they 
meet,  after  which  the  cuspid,  in  its  efforts  to  erupt  and  take  its  place,  finds 
no  room.  It  may,  therefore,  become  impacted  in  the  bone  or  diverted  into 

an  abnormal  position,  either  lingually  or  labially,  producing  a  dental  de- 
ormity.  The  operator,  once  having  committed  the  very  grave  mistake  of 

emoving  a  temporary  cuspid,  frequently   resorts,  after  a  permanent  mal- 
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posed  cuspid  has  erupted,  to  the  unjustifiable  and  untimely  extraction  of  this 
tooth. 

In  his  work  on  "Internal  Anatomy  of  the  Face,"  Prof.  M.  H.  Cryer,  in 

describing  impacted  teeth,  says:^  "If  the  action  of  this  process  be  interfered 
with  during  the  development  and  eruption  of  the  teeth,  their  normal  arrange- 

ment will  be  modified  in  proportion.     Interferences  causing  impaction  can 

Fig.  675. — -Impacted  lower  third  molar.     {Shearer.) 

often  be  attributed  to  many  diseases  of  children,  such  as  scarlet  fever  and 

other  constitutional  disturbances  which  cause  inflammatory  conditions  in  and 

about  the  jaws."  Fig.  674  is  taken  from  Prof.  Cryer's  book  and,  in  its 
description,  the  author  says: 

"A  general  idea  is  given  of  the  arrangement  and  position  of  the  teeth, 
deciduous  and  permanent,  and  of  their  relations  about  the  sixth  or  seventh 

year.  The  external  walls  of  the  alveolar  process  of  the  upper  and 

lower  jaws  have  been  removed,  together  with  some  of  the  cancellated  tissue, 

exposing  the  roots  of  the  deciduous  teeth  and  the  crowns  of  the  permanent 

^  In   Chapter  on   "Interferences  with  Development." 
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ones.  It  will  again  be  noticed  that  at  this  age  nearly  all  the  space  of  the 
maxillary  bone  is  occupied  by  the  dental  organs,  there  being  but  little  room 
for  the  maxillary  sinus.  It  would  seem  clear  that,  by  interference  with  the 
natural  processes  at  this  period  of  life,  the  permanent  teeth  can  be  deflected 

Fig.  676. — View  showing  impacted  molar  turned  out  of  its  pocket.     {Cryer.) 

or  detained  from  assuming  their  normal  position,  thus  modifying  the  maxillary 
sinus  or  nasal  chamber.  When  these  chambers  are  changed  in  form,  size  or 

position,  associated  cavities  and  adjoining  structures  will  also  be  changed. 
The  shape  of  the  orbit  may  also  be  modified  to  such  an  extent  that  the  eye 

may  be  affected,  making  it  myopic  or  hypermetropic." 

Fig.  677. — Third  molar  tooth,  the  crown  of  which  is  directed  backward  and  upward  into 
the  sphenoidal  fissure.     (Shearer.) 

Nutritional  Changes. — "There  are  two  opposite  processes  associated  with 
inflammation  within  the  jaws;  one  destructive  or  suppurative,  causing  the 

breaking  down  of  the  tissue;  the  other  a  constructive  or  building-up  and 
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hardening  process,  through  which  the  canceUated  tissue  is  transformed  into 

hard  and  dense  bone.  Through  undue  hardening  of  the  bone  before  com- 

plete eruption  of  the  teeth,  tliey  become  incased  with  their  capsules  in  the  sur- 
rounding bone,  under  which  circumstance  it  is  impossible  for  the  eruptive 

force  to  carry  them  into  their  proper  positions.  They  are  often  held  in  the 
place  of  development  or  pushed  in  the  direction  of  the  least  resistance  until 

resorption  of  the  bone-tissue  occurs,  when  the}'  usually  make  their  appear- 

ance in  an  abnormal  position." 
Position  of  Supernumerary  Teeth. — A  supernumerary  tooth,  or  any  tooth 

which  fails  to  take  its  proper  place  in  the  dental  arch,  may  assume  any  place  in 

Fig.  678. — An  odontoma  and  an  impacted  central  incisor  tooth.     (Crycr.) 

the  maxillae  or  mandible.  Of  the  upper  teeth,  the  diverted  tooth  may  pass 
into  the  nose  or  into  the  antrum  of  Highmore;  it  may  take  a  course  backward 

and  pass,  partially  or  completely,  into  the  spheno-maxillary  fissure  (Fig.  679) ; 
it  may  pass  upward  into  the  orbit  or  through  the  anterior  plate  of  the  bone ; 
or  it  may  take  an  outward  direction,  passing  through  the  external  plate 
and,  in  some  instances,  making  its  exit  through  the  cheek  (Fig.  680). 
These  teeth  may  be  found  in  the  hard  palate,  sometimes  perforating  it,  or  they 
may  pass  through  the  alveolar  process  either  anterior  or  posterior  to  the 
natural  alignment  of  teeth  (Figs.  681  and  682). 

Upon  interference  with  the  nerves  and  vessels  with  which  these  drift- 
ing teeth  come  in  contact,  it  is  easy  to  see  that  marked  disturbances  will 

ensue.  If  the  teeth  come  in  contact  with  vessels,  disturbance  of  the  circula- 
tion results;  if  with  the  nerves,  neuralgia. 
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Position  of  Impacted  Teeth. — Impaction  occurs  most  frequently  in  the 
angle  of  the  jaw,  as  in  the  case  of  third  molars.  The  tooth  may  take  a  hori- 

zontal position  in  line  with  the  body  of  the  bone;  it  may  extend  backward 
and  upward  with  its  enamel  surface  downward  and  the  roots  upward  (Fig. 

683) ;  or  the  position  may  be  quite  the  reverse,  with  the  enamel  surface  up- 
ward, extending  into  the  sigmoid  notch.  There  it  becomes  a  source  of 

irritation  to  the  surrounding  parts,  often  establishing  a  temporo-mandibular 
arthritis. 

Fig.  679. — A  skiagraph  showing  the  third  superior  molar  tooth  erupting  in  the  spheno- 
maxillary fissure. 

Impacted  teeth  may  be  centers  for  the  formation  of  cysts,  which  cause 
extensive  absorption  of  surrounding  bone.  (See  Chapter  on  Cysts.)  They 

may  also  become  centers  of  infection  and  the  exciting  cause  of  caries  or  necro- 
sis of  bone. 

Diagnosis  of  Impaction. — 'Diagnosis  of  an  impacted  tooth  from  the  normal 
denture  may  be  begun  by  carefully  noting  the  number  of  teeth  present  and  the 

absence  of  any  permanent  tooth.  Complaints  made  by  patients,  when  dis- 
turbance is  caused  by  impacted  teeth,  depend  upon  the  character  of  the  irrita- 

tion.    If  it  is  in  the  form  of  neuralgia,  the  patient  will  describe  all  the  char- 
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acteristics  of  the  affection.  If  from  general  inflammation  of  surrounding  parts, 

without  marked  neuralgic  pains,  the  swelling  and  throbbing  pain  character- 
istic of  inflammation  will  be  noted  by  the  patient.     If  the  impaction  has 

Fig.  680. — Impacted  upper  third  molar.     {Cryer.) 

changed  the  normal  alignment  of  the  teeth,  this,  of  course,  will  be  observed 
by  inspection.  If  it  has  caused  carious  or  necrotic  destruction  of  the  bone, 
this  may  be  determined  by  the  use  of  exploring  instruments.     The  most 

Fig.  681. — Impacted  central  incisor  with  the  crown  partly  in  the  anterior 
palatine  fossa.     {Cryer.) 

reliable  means  at  our  command,  however,  with  which  to  determine  the  pres- 
ence or  absence  of  impacted  teeth  is  the  Rontgen  photograph.  The  exact 

outline  and  position  of  a  tooth  can  be  defined  thereby,  provided  the  operator 
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is  skillful.     Having  located  the  impacted  tooth,  which  is  the  center  of  a  dis- 
ease, we  should  remove  it  as  early  as  possible. 

Operation  on  Impacted  Teeth. — ^The  removal  of  an  impacted  tooth  calls 
for  the  highest  degree  of  skill.     Unfortunately,  the  laity  does  not  understand 

Fig.  682. — Impacted  cuspid  teeth.     (Crycr.) 

that  the  removal  of  such  a  tooth,  no  matter  how  situated,  is  more  difficult 
than  the  usual  extractions.  To  remove  a  cuspid,  lying  in  an  angular  or 
horizontal  position  in  the  substance  of  the  bone,  requires  considerable 
time  and  a  thorough  knowledge  of  the  anatomy  of  the  parts  so  as  to  avoid 
injury  to  the  nerves,  vessels  and  adjacent  teeth. 

Fig.  683. — Impacted  lower  third  molar.     (Crycr.) 

It  is  unwise  to  remove  a  second  molar  with  a  view  to  relieving  the  inflam- 
mation established  by  the  malposed  or  impacted  third  molar,  for  the  second 

molar  is  usually  a  good  tooth  with  correct  occlusion  with  the  opposite  molar 
and  the  assistance  it  gives  in  the  function  of  mastication  is  valuable.     Its 
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removal  deprives  the  patient  of  an  important  part  of  his  denture.  Should 
the  malposed  lower  third  molar  came  forward  after  the  removal  of  the  second, 
it  will  be  of  little  or  no  use  for  masticating  purposes,  not  being  likely  to  take  an 
upright  position  and  occlude  with  the  upper  teeth,  but  continuing  to  lie  in  a 
horizontal  or  nearly  horizontal  position.  The  removal  of  the  second  molar 
also  weakens  the  jaw  to  such  an  extent  that  fracture  is  more  apt  to  occur  in 
difficult  removal  of  the  third  molar. 

The  removal  of  a  third  inferior  molar,  deeply  impacted  into  the  substance 
of  the  bone,  as  in  any  of  these  operations  for  the  removal  of  impacted  teeth, 

Fig.  684. — Unerupted  third  molar. 

should  be  made  under  general  or  local  anesthesia,  preferably  in  a  hospital. 
The  overlying  bone  should  be  removed  and  the  tooth  carefully  lifted  from  its 
socket  by  means  of  elevators.  Suitably  formed  forceps  may  be  employed  after 

the  tooth  has  been  loosened  by  the  elevators.  If  the  cusps  of  the  third  im- 
pacted molar  interlock  or  lie  beneath  the  bulging  enamel  of  the  second  molar 

so  as  to  interfere  with  the  elevation  of  this  impacted  third  molar,  the  operator 
should  cut  away  the  overlying  bone  and  employ  a  carborundum  stone  with  a 
dental  engine,  cutting  away  the  cusps  of  the  tooth  to  be  removed  so  that  its 
upward  passage  will  not  be  interfered  with  by  the  bulge  of  the  enamel  of  the 
second  molar. 

The  operator  must  bear  in  mind  that  the  bone  has  been  greatly  weakened 
by  the  malposed  tooth  occupying  so  much  space,  and  the  cutting  away 
of  the  amount  of  bone  necessary  to  expose  the  tooth  weakens  it  still  more. 
Extreme  care,  therefore,  should  be  taken  to  avoid  the  use  of  undue  force  in 
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dislodging  the  tooth.     There  are  many  cases  on  record  of  mandibles  frac- 
tured in  removing  an  impacted  third  molar. 

Fig.  685. — Common  form  of  impacted  lower  third  molars.     {Cryer!) 

Fig.  686. — Right  half  of  mandible,  clearly  showing  cancellated  tissue  and  dental  canal.     The 
foramen  is  well  shown.     A  rudimentary  fourth  molar  is  well  illustrated.     {Cryer?^ 

I  regard  the  Physic  forceps  as  absolutely  unsuitable  for  removing  either  an 
upper  or  lower  third  molar,  although  they  may  be  successfully  used  as  an  aid 
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in  extracting  those  lower  third  molars  whose  crowns  are  in  normal  position. 
In  using  the  forceps  for  this  purpose,  they  should  be  merely  closed  between 
the  second  and  third  molars  without  leverage.  They  should  not  be  used, 

however,  in  impacted  cases,  as  with  this  instrument  the  force  is  directed  back- 
ward and  the  leverage  is  not  of  an  uplifting  nature.     An  elevator,  as  its  name 

Fig.  687. — Impacted  third  lower  molar  and  a  lower  third  molar  with  curved  and 
thickened  root,  both  belonging  to  the  same  jaw.  The  bone  is  much  more  compact  than 
normal  bone.     {Cryer.) 

implies,  should  be  employed  as  an  elevator,  not   as   a  lever  to  exert  force 
backward. 

It  is  important  to  make  a  sufficiently  large  exposure  of  the  overlying  bone 
in  order  to  insure  a  good  view  of  the  field  of  operation.  The  best  instrument 
with  which  to  expose  the  imbedded  tooth  is  the  dental  or  surgical  engine  and 
suitably  formed  burs.     My  observation  has  been   that  generally  too  little 
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bone  has  been  removed  instead  of  the  amount  necessary  to  enable  the  operator 
to  dislodge  the  impacted  tooth.  The  upper  third  molar,  impacted  in  the 

bone,  lies  in  the  disto-inf  erior  wall  of  the  antrum  and,  during  its  removal,  the 
posterior  wall  of  the  antrum,  together  with  the  tuberosity  of  the  bone,  may  be 
carried  away  unless  great  care  be  used.  The  bone  should  be  liberally  exposed 
to  view  and  the  overlying  surface  removed,  when  the  impacted  tooth  should  be 
carefully  dislodged.  The  force  should  be  so  directed  as  to  avoid  fracturing 
the  tuberosity.  In  removing  supernumerary  teeth  which  are  impacted,  the 
same  general  rules  should  be  observed.  Care  should  be  taken  during  the 
extraction  of  an  impacted  tooth  lest,  after  its  removal  from  the  bone,  the 
tooth  should  fall  into  the  pharynx,  enter  the  trachea  and  cause  suffocation, 
or  an  upper  third  molar  may  be  thrust  into  the  antrum,  where  its  removal 
may  be  attended  with  great  difficulty. 

Fig. -Showing  a  molar  tooth  in  the  ramus  of  the  mandible.     There  is  a  light  area 
around  the  greater  portion  of  the  crown.     {Cryer.) 

Post-Operative  Treatment. — -The  condition  of  the  parts  after  the  removal 
of  impacted  teeth,  especially  the  third  molars,  may  require  careful  attention, 
for  it  must  be  borne  in  mind  that  the  close  proximity  of  the  posterior  dental 
nerves  in  the  case  of  the  upper  jaw,  and  of  the  mandibular  nerve  in  the  lower, 
expose  these  nerves  to  the  possibility  of  injury.  The  removal  of  the  teeth, 
therefore,  makes  care  for  the  patient  imperative  until  the  wound  is  healed. 
The  pain  following  the  removal  of  these  teeth  is  sometimes  more  severe  than 
it  was  before  the  operation,  at  least  for  a  few  days.  One  should  keep  the 
cavity  irrigated,  free  from  secretions,  particles  of  food,  etc.,  and  pack  it 
lightly  with  medicated  gauze,  using  a  menthol  solution  for  rehef  of  pain. 
An  aseptic  condition  of  the  mouth  should  be  maintained  as  far  as  possible  by 
frequent  rinsing  with  a  hot  antiseptic  solution.  In  a  measure  swelling  may  be 
controlled  in  this  way,  also  by  the  use  of  hot  fomentations. 
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Fig.  689. — Lower  second  molar  which  emerges  from  the  lower  border  of  the  mandible. 
Two-thirds  of  its  root  has  passed  through  the  bone  while  the  enamel  is  still  embraced  within 
it.  The  third  molar  is  also  imbedded  in  the  bone.  Teeth  in  this  position  should  be  re- 

moved intra-orallv. 

52 
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Fig.  690. — Inverted  third  molar  in  the  mandible. 
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Transplantation  of  teeth  into  artificial  sockets,  or  the  "Younger  Opera- 
tion" as  it  was  then  called,  but  now  known  as  "Implantation"  (the  name  the 

author  himself  gave  it  in  a  paper  presented  at  the  Ninth  International 
Medical  Congress  held  in  Washington  in  1887),  is  an  operation  consisting  in 
the  formation,  surgically,  of  an  alveolus  or  socket  in  a  jaw,  from  which  a  tooth 
has  been  long  extracted  or  which  has  always  been  edentulous,  into  which 
a  tooth  can  be  fitted  and  domiciled.  At  this  same  Congress  Dr.  Younger 
demonstrated  the  operation  by  implanting  two  lower  incisors  in  the  mouth 
of  an  English  dentist,  and  the  operation  was  pronounced  by  Surgeon  General 

Hammond,  the  President  of  the  Congress,  as  "  the  original  operation  of  the 

Congress!" 
Short  History  of  the  Operation. — The  first  implantation  made  was  on 

January  17th,  1885,  for  a  young  lady  of  twenty-four,  who  had  been  wearing 
a  plate  for  four  years — a  left  superior  lateral.  This  was  followed  in  August 
and  September  by  the  implantation  of  three  superior  bicuspids  in  a  lady  of 

thirty-five,  who  had  lost  these  teeth  twenty  years  before.  Subsequently  this 
same  lady  had  another  bicuspid  and  a  molar  implanted.  These  teeth  were 
all  freshly  drawn  and  planted  immediately  in  the  artificial  sockets,  it  then 
being  believed  necessary  for  success  that  no  time  should  be  lost  between  the 
extraction  and  the  planting. 

At  first  the  author  believed  that  it  was  absolutely  necessary  to  implant 
teeth  which  were  freshly  drawn  and  often  he  had  to  extract  good  teeth,  which 
were  wasted  for  want  of  an  opportunity  for  immediate  transplantation.  He 

tried  planting  them  in  cock's  combs  to  preserve  their  vitality,  but  would  the 
teeth  stand  another  operation?  On  November  28th,  1885,  he  transferred  a 

biscuspid,  which  had  been  in  a  cock's  comb  for  twelve  days,  to  a  gentleman's 
mouth,  where  it  fastened  itself  as  if  there  had  been  no  gallinaceous  period  in 

819 
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its  existence.  After  this,  no  teeth  that  could  be  planted  in  a  cock's  comb 
were  wasted. 

Discovery  and  Importance  of  "Persistent  Vitality"  in  Tissue.^ — One  day 
it  occurred  to  the  author,  while  examining  a  tooth  that  had  been  extracted 

over  a  year  (being  the  supposed  cause  of  a  persistent  neuralgia)  and  which 

the  owner  was  very  anxious  to  have  restored  to  her  mouth,  that,  perhaps,  in 

the  dry,  shrivelled  membrane  which  covered  its  roots  there  might  be  some 

latent  or  dormant  vitality  whose  energies  might  be  awakened  if  placed  in 

living  sanguineous  connection.  Partly  to  oblige  the  lady,  but  principally  to 

test  the  idea  that  had  inspired  him,  the  author,  after  soaking  the  bisucpid  in 

warm,  sterilized  water,  restored  it  to  the  socket  from  which  it  had  been  ex- 
tracted over  thirteen  months  before.  This  was  on  March  nth,  1886.  Ten 

days  after  the  operation,  the  tooth  being  very  comfortable,  the  lady,  in  a 

moment  of  abstraction,  bit  into  a  crust  of  French  bread.  Pain,  loosening 

and  bleeding  ensued.  The  next  morning  she  presented  herself,  crying  and 

disconsolate,  saying  the  tooth  was  lost.  On  examination  it  was  found  to  be 

quite  loose,  but,  gentle  traction  being  made  to  remove  it,  the  author  was  sur- 
prised to  find  that  the  tooth  resisted  the  effort.  A  closer  examination  showed 

that  the  encircling  gum  was  attached  to  the  neck,  thus  proving  that  a  vital 

union  had  taken  place  between  the  old,  dry,  shrivelled  membrane  and  the 

tissue  of  the  artificial  alveolus,  thus  justifying  the  inspiration  that  led  him 

to  plant  the  tooth.  It  also  revealed  the  startling  discovery  that  tissue  did 

not  part  with  its  vitality  upon  its  disconnection  with  the  blood  source  and 

that,  when  brought  into  proper  relation  with  its  natural  nutriment,  it  would 

revive  its  energies  and  again  vegetate  and  functionate.  Henceforth  the 

troublesome  cock's  comb  was  discarded  and  the  extracted  teeth  were  laid  by 
carefully  until  required. 

Necessity  of  Vital  Connection. — The  way  in  which  the  pericemental 
membrane  acted  in  this  case,  and  in  other  similar  operations  where  the  tooth 

became  attached  and  showed  a  bleeding  surface  after  re-extraction,  indicates 
its  importance  in  determining  success.  In  selecting  teeth,  therefore,  the 

author  was  careful  to  use  only  those  which  had  a  fair  or,  at  least,  some  peri- 

cementum, which  were  not  diseased  nor  presented  signs  of  previous  inflam- 
mation, and  which,  moreover,  showed  that  the  pulp  and  the  tooth  throughout 

had  been  in  perfect  health  at  the  time  of  extraction.  To  obtain  this  result, 
he  often  took  the  root  of  one  tooth  and  attached  it  to  the  crown  of  another. 

However,  within  the  last  few  years  he  has  been  obliged  to  employ  teeth  that 

barely  had  pericementum,  if  any.  Notwithstanding,  the  results  have  been 

successful  generally.  In  these  instances  the  endosteum,  which  is  the  con- 
tinuation of  the  pericementum  into  the  canaliculi,  supplies  the  loss  of  its 

mother  membrane  by  proliferation,  and  it  is  quite  capable  of  restoring  the 

pericementum,  if  not  entirely,  at  least  to  a  sufficient  degree.  The  perice- 
mentum, therefore,  while  not  absolutely  necessary  to  success,  facilitates 

success. 
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In  further  proof  of  the  truth  of  which  may  be  called  "persistent  vitality 
in  tissue,"  the  following  case  is  cited: 

Dr.  Barger,  at  the  time  Health  Officer  of  San  Francisco,  came  to  the 
author  for  three  implantations.  During  the  Civil  War  he  had  the  two 

superior  centrals  and  the  right  lateral  knocked  out  by  a  fragment  of  an  ex- 
ploding gun,  carrying  with  them  part  of  the  alveolus.  The  teeth  employed 

had  been  extracted  five  years.  One,  the  left  central,  had  a  longitudinal  crack 

extending  from  the  cutting  edge  to  the  cervix,  and  it  was  due  to  this  disfigur- 
ing mark  that  it  had  not  been  used  previously,  but  the  author  had  no  other 

that  would  match.  The  doctor  urged  that  it  was  not  for  beauty,  but  for 
use,  that  he  wanted  the  teeth.  However,  the  crack  commenced  widening 
and  lengthening  and,  while  the  author  was  absent  in  Europe,  the  tooth  split 
high  up.  The  left,  which  was  the  loose  half,  was  retained  simply  by  a  fleshy 
attachment.  The  doctor  tied  a  silk  ligature  around  the  two  halves  and  so 

kept  the  left,  or  loose,  half  in  position  until  the  author's  return.  Having 
found  another  central,  the  implanted  tooth  was  extracted,  first  removing  the 

loose  portion  by  cutting  it  from  its  attachment.  Notwithstanding  the  ut- 
most care,  the  solid  portion  of  the  root  broke  high  up.  On  this  portion,  as 

well  as  upon  the  loose  one,  there  seemed  to  be  a  perfect  pericementum.  In 
order  to  determine  positively  whether  this  was  so  or  not,  a  microscopist  who 
had  come  to  San  Francisco  lately  was  sent  for.  He  was  recommended 

highly  by  Professor  Jonathan  Taft,  Dean  of  the  Ann  Arbor  Dental  Depart- 
ment, University  of  Michigan.  This  gentleman  had,  at  a  previous  meeting 

of  the  San  Francisco  Dental  Society,  pronounced  himself  strongly  against 

the  author's  theory  of  persistent  vitality  in  tooth  tissue,  saying  that  immedi- 
ately after  a  tooth  was  drawn,  it  became  dead  and  impossible  of  revivification 

as  he  had  never  seen  any  evidence  of  prolonged  or  continued  life  in  such  teeth. 
With  his  prejudice  against  the  theory  if,  after  a  thorough  investigation,  he 
should  decide  that  the  membrane,  which  seemed  to  be  pericementum,  was 

such  and  that  the  life-like  appearance  of  the  cementum  and  dentin  were 
due  to  vitality,  then  the  author  could  rest  assured  of  the  truthfulness  of  his 
doctrine. 

When  Dr.  Jacobs  saw  the  pieces  of  root,  he  became  intensely  interested. 

The  result  of  his  investigations  and  the  story  told  by  the  two  slides  he  pre- 
pared are  as  follows: 

''San  Francisco,  California, 
November  23,  1891. 

Doctor  William  J.  Younger, 
Dear  Sir: 

I  have  carefully  examined  the  specimen  of  implanted  tooth  you  gave 
me  and  find  the  pericementum  firmly  attached  to  a  part  of  the  tooth  near  the 
cervical  portion  covering  quite  a  large  portion  of  the  cementum.  A  part 
of  the  tissue  was  detached  and  mounted  on  a  separate  slide.  It  has  been 
shrunken  considerably  by  the  use  of  clove  oil  and  a  little  overstained  by  acid 
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carmine,  but,  for  all  that,  shows  structure  very  nicely.  The  dentin  and 
cementum  were  not  blackened,  to  my  surprise,  as  is  always  the  case  in  a  dead 
tooth.     This  indicates  that  the  tissues  (hard  as  well  as  soft)  were  still  alive. 

Very  truly, 

(Signed)  F.  O.  Jacobs." 
Of  course,  if  the  fact  of  renewed  vitality  has  been  discovered  in  one  single 

instance,  it  is  sufficient  to  establish  the  theory,  for  the  failure  to  prove  this 
in  other  investigations  only  shows  that  the  conditions  were  not  proper  and, 
therefore,  not  to  be  considered  as  relevant. 

Results  of  Fredel's  Experiments. — ^In  a  long  series  of  experiments  in 

replantation  and  transplantation  of  teeth  in  dogs'  mouths,  conducted  by 
Leon  Fredel  at  the  Laboratory  for  Normal  Histology  at  the  University  of 
Geneva,  and  reported  by  Michael  Morgenstern,  of  Baden  Baden,  in  the 
Vierteljahrsschrift  fiir  Zahnheilkunde,  the  fact  was  proven  that  absorptive 
action  did  not  occur  in  teeth  protected  by  pericementum,  also  that,  though 
frequent,  it  did  not  occur  necessarily  in  those  portions  of  the  teeth  from  which 
this  tissue  had  been  removed.  He  demonstrated  by  these  experiments  that 

the  presence  of  pericementum  is  absolutely  necessary  for  obtaining  a  perma- 
nent and  firm  union  and  that  this  union  is  a  nutritious  one;  also  that,  in  some 

cases,  after  resorption  had  been  established,  the  process  became  stationary. 

He  found  that  attachment  begins  about  the  body  of  the  tooth,  thence  pro- 
ceeds towards  the  apex,  which  he  considers  favors  success  by  preventing 

infection  of  the  root.  He  says:  "Periosteal  attachment  is  re-established  in 
a  comparatively  short  time.  In  Case  7,  within  seven  days  the  parts  had 
acquired  such  a  union  and  the  circulation  had  been  so  well  established  that 

if  we  had  not  injected  cinnabar  it  would  have  been  impossible  for  us  to  dis- 
cover the  line  of  rupture.  It  showed  an  infiltration  of  a  quantity  of  young 

cells,  most  probably  arising  from  two  different  sources:  i.  In  consequence 

of  the  immediate  regeneration  of  the  cells  within  the  tissues;  2.  in  conse- 
quence of  the  immigration  of  foreign  cells,  this  infiltration  causes  the  original 

fundamental  tissue  to  disappear.     However,  it  is  regenerated  later  on. 
It  is  absolutely  necessary  for  every  transplantation  that  a  vital  connection 

be  established  in  a  short  time.  Whether  the  original  blood-vessels  regain 
their  vitality  cannot  be  proven,  but,  in  every  successful  case  (and  this  is  a 
fact),  new  vessels  were  formed  which  could  be  recognized  by  their  thin  fragile 
coats.  The  enormous  hypertrophy  of  the  periosteum  is  caused:  ist.  By 
the  return  of  the  periosteum  to  its  embryonal  condition;  2nd.  by  an  extensive 
resorption  of  the  alveolar  bone. 

During  the  act  of  normal  teething,  analogous  phenomena  are  observed, 
viz:  extensive  resorption  and  regeneration  of  osseous  tissue.  As  soon  as  the 
pericementum  has  been  regenerated,  the  process  of  resorption  stops.  The 
consolidation  is  promoted  greatly  by  the  dilatation  of  the  Haversian  canals, 
through  which  a  free  communication  with  the  gum  is  established.     In  every 
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one  of  our  cases  consolidation  was  due  to  the  renewed  vitality  of  that  part  of 
the  periosteum  which  had  remained  attached  to  the  root.  Whenever  a 

portion  of  the  pericementum  of  any  part  of  the  tooth  has  been  destroyed, 

resorption  will  begin  at  this  place  and  form  Hoswhip's  lacunae.  Sometimes 
it  will  become  stationary  soon,  which  is  recognized  by  the  fact  that  the  lacunae 

contain  no  osteoblasts,  but  fibrous  tissue  with  a  few  blood-vessels." 
The  author  firmly  believes  that  revitalization  takes  place  in  the  perice- 

mentum, the  cementum,  the  interglobular  substance  through  its  corpuscles 
and  in  the  dentinal  canals.  In  this  way  may  be  explained  the  fact  that 
sensibility  returns  occasionally  to  the  hard  tissues  of  old  implanted  teeth, 
the  cementum  at  least. 

Every  animal  tissue  has  an  inherent  independent  vitality;  the  blood  is 
simply  its  pabulum,  from  which  it  draws  those  elements  necessary  for  its 
characteristic  growth,  development  and  repair.  When  separated  from  the 
blood  or  its  endosmotic  neighborhood,  it  is  simply  rendered  incapable  of 
performing  those  functions,  and,  as  its  vitality  was  not  derived  from  the  blood, 
neither  does  it  yield  it  necessarily  with  its  loss.  Tissue  is  dependent  on  the 
blood  only  for  the  necessities  of  its  organization  and  in  proportion  to  its  needs 
and  activity.  For  instance,  the  brain  and  nervous  matter,  more  than  all 

other  tissues,  being  in  a  state  of  constant  activity,  require  the  blood  to  supply 
the  immediate  waste  which  activity  necessitates,  but  bones,  ligaments, 
tendons,  membranes,  etc.,  starve  slowly  and,  being  comparatively  inactive, 
they  can,  therefore,  prolong  their  vitality  indefinitely. 

The  pericementum,  after  it  has  performed  the  function  of  perfecting  the 
cementum,  becomes  a  tissue  to  connect  the  root  it  invests  with  the  environing 
walls  of  its  alveolus.  For  the  exercise  of  this  simple  duty  it  requires  but  little 

blood.  The  author's  theory  of  the  persistent  vitality  of  the  pericementum 
contains  nothing  wonderful.  The  whole  theory  of  the  spread  of  epidemics, 
contagious  and  infectious  diseases,  lies  in  the  ability  of  the  noxious  germs  to 
preserve  their  vitality  through  years  of  dessication,  only  to  revive  their 
pestilential  energies  when  conditions  are  favorable. 

Description  of  the  Operation. — To  illustrate  how  the  operation  should  be 
performed,  we  will  use  the  annexed  diagram: 
A.B.  (Fig.  691)  represents  two  teeth  between  which  a  socket  has  to  be  formed 

for  the  reception  of  a  tooth. 

CD.,  the  dotted  lines,  represent  the  contour  of  the  buccal  and  palatine  sur- 
faces of  the  gum. 

E'.E.F'.F.  are  the  terminal  points  of  the  incisions. 
Between  the  incisions  and  the  teeth  there  should  be  a  full  half  millimeter 

of  gum  to  act  as  a  layer  for  proliferation  and  attachment  of  the  flaps.  Begin 
by  making  all  the  incisions  light,  to  establish  the  line  of  the  cut  or  division. 
Commence  at  E  and  carry  the  knife  to  F.  Repeat  on  the  opposite  side. 
Then  make  the  curved  cross  cut  G.  The  upper  line  of  the  curve  should  be 

about  one-third  from  a  line  running  in  front  of  the  teeth.     This  is  in  order  to 
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gain  length  of  gum  to  cover  the  cervical  front  of  the  root  to  be  inserted.  In 
making  the  incision  at  the  terminal  points,  great  care  should  be  taken  not  to 
remove  any  of  the  gum.  The  line  being  established,  the  incision  should  be 
carried  to  the  bone.  The  flaps  now  being  well  separated,  they  should  be 
dissected  away  from  their  attachment  to  the  bone  as  far  as  the  insertion  of  the 

muscles,  and,  in  doing  so,  pick  up  little  points  of  periosteum.  Thus,  when 
the  gum  is  lifted  from  the  alveolus,  it  will  be,  in  its  whole  extent,  on  a  plane 
with  the  gum  covering  the  adjoining  teeth.  By  this  incision  we  obtain  the 
same  thickness  of  gum  over  the  new  tooth  that  is  possessed  by  the  other  teeth 
and  we  secure  suflicient  prolongation  to  bring  it  to  the  marginal  line  of  the 
adjacent  gum. 

Fig.  691.^ — -Younger  operation  for  the  implantation  of  a  tooth.     See  text  for  explanation. 

The  buccal  portion  should  now  be  raised,  the  trephine  fixed  on  the  center 
of  the  edge  of  the  alveolar  process  and  drilling  commenced  in  the  direction 
of  the  line  which  the  tooth  is  to  occupy.  Having  secured  the  necessary  depth, 
the  cavity  is  enlarged  and  fashioned  to  conform  to  the  shape  of  the  root. 
This  being  perfected,  the  tooth  is  inserted.  Should  the  tooth  be  loose  in  the 
socket,  it  should  be  ligated  to  the  adjoining  teeth  and  these  ligatures,  as  a 
matter  of  precaution,  should  remain  for  two  weeks,  at  least.  Care  must  be 
taken  to  prevent  the  removal  of  the  pericementum  from  the  root  in  the  process 
of  fitting  the  tooth,  also  excessive  impingement  on  the  tooth  when  the  jaws 
are  occluded.  Variations  from  these  rules  will  be  necessary  in  peculiar  cases, 

which  every  skillful  operator — and  no  other  should  attempt  this  operation — 
may  easily  recognize  for  himself. 



IMPLANTATION  825 

Instruments  and  hands  have  to  undergo  the  usual  antiseptic  treatment. 
By  the  experiments  of  many  authors,  we  know  that  in  animals  no  mechanical 
or  chemical  injury  to  bones  will  excite  an  acute  suppurative  inflammation, 
but  that  it  will  follow  bacterial  or  putrid  infection  immediately.  Occasionally 

it  has  happened,  both  in  the  author's  practice  and  with  others,  that  the 
antrum  has  been  penetrated,  but  no  serious  result  has,  so  far  as  is  known, 
followed  such  antral  perforation.  In  his  practice,  the  penetration  of  the 
antrum  made  no  appreciable  difference  on  the  result  of  the  operation. 

As  to  the  ultimate  success,  it  ought  to  be  measured,  in  the  words  of  a 

colleague,  "not  by  a  lifetime,  but  by  a  few  years.  We  often  consider  an 
operation  successful  which  has  lasted  for  a  year,  and  there  are  patients  who  are 
willing  to  undergo  the  operation  of  implantation  once  a  year  in  preference  to 
wearing  any  artificial  substitute.  An  operation  may  be  successful,  if  not  the 

first  time,  the  second  or  third  time. " 
The  chief  difficulty  in  the  way  of  implantation  lies  in  the  lack  of  proper 

material:  artistically,  the  crowns,  especially  of  the  incisors,  must  resemble  the 
teeth  they  are  to  adjoin  in  size,  shape,  shade  and  contour;  surgically,  the  root 
must  be  perfectly  healthy,  of  the  proper  length  and  thickness,  be  straight  or 
nearly  so,  and  should  have  some  covering  of  pericementum.  To  produce  a 
tooth  like  this,  the  crown  of  the  tooth  has  to  be  joined  to  the  root  of  another 
by  means  of  gold  or  platinum  pivots  and  cement.  The  joint  should  be  made 
so  perfect  that  if  it  should  lie  outside  the  gum  it  would  not  be  noticed  and,  if 
underneath  the  gum,  there  would  be  no  projecting  edge  to  irritate  the  tissue 
in  contact.  Success  has  sometimes  been  obtained  with  teeth  that  had  no 

observable  membrane,  showing  that,  while  pericementum  is  not  absolutely 
necessary,  yet  its  presence  facilitates  success.  In  these  cases  the  attachment 
takes  place  by  proliferation  from  the  endosteum  lining  the  canaliculi,  which 

is  capable  of  re-investing  the  root  with  pericementum,  the  same  as  it  does  in 
reproducing  periosteum  on  new  formation  of  bone. 

Usually  the  tooth  becomes  solid  and  fit  for  the  purpose  of  mastication  in 
from  four  to  six  weeks.  This  depends  very  much  on  the  amount  of  bone 
surrounding  the  root  and  the  condition  of  health  or  vigor  of  the  patient.  In 
the  case  of  the  young  lady  who  kindly  presented  herself  at  the  International 
Medical  Congress  held  in  Berlin  in  1890,  where  a  stunted  upper  jaw  had  been 
built  out  and  developed  to  artistic  proportions  by  planting  in  grooves  made 

on  the  outer  ridge  of  the  bone  nine  teeth  to  one-half  of  their  depth,  and 
stretching  the  gum  over  the  roots,  it  took  about  five  months  before  they  were 
fixed  sufficiently  for  use  in  mastication.  The  author  has  a  patient  now 
in  whom  four  front  teeth  have  taken  eighteen  months  to  two  years  before 
becoming  solid.  In  this  case,  had  all  the  circumstances  been  known,  the 

author  could  not  have  been  persuaded  to  perform  the  operation.  The  lady 

lost  her  incisors  from  dento-alv colitis.  As  the  teeth  were  perfect,  her  dentist 
cut  off  the  roots  and  mounted  the  crowns  on  a  rubber  plate,  fastening  the 
denture  by  clasps  to  the  bicuspids  and  molars,  which  had  also  commenced 
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to  suffer  from  dento-alveolitis.  For  four  years  she  wore  the  plate  which  was, 
by  that  time,  loosening  and  making  painful  the  teeth  to  which  it  was  attached. 
Then  she  came  and  insisted  upon  having  an  implantation. 

Caution  about  Operating  on  Tissues  that  have  been  Subjected  to  Bums. — 
There  was,  of  course,  considerable  recession  of  the  gums,  but,  almost  worse 
than  this,  they  had  undergone  that  burning  process  which  is  so  popular  (or, 

at  least,  was  so  with  the  French)  and  which  it  was  believed  would  cure  dento- 
alveolitis.  The  vegetative  energy  of  the  gums  and  ability  of  proliferation 
and  forming  attachments  are  destroyed  by  that  process.  Whatever  failures 

and  difficulties  the  author  has  had,  both  in  implantation  and  dento-alveolitis, 
have  been  due  to  the  igno-punctures  these  tissues  have  been  subjected  to. 
In  the  case  of  Dr.  T.,  a  celebrated  occulist  in  Paris,  who  had  been  subjected 
to  this  painful  and  ineffectual  treatment,  the  author  labored  with  the  gums 
for  four  years  before  they  became  active  and  proliferated  sufficient  tissue  to 
hold  the  teeth  solidly  in  position,  therefore,  it  has  become  a  habit  for  several 

years  back,  either  for  planting  or  dento-alveolitis,  to  refuse  to  undertake  the 
care  of  any  mouth  which  has  been  subjected  to  this  treatment  until  the 
patients  are  made  to  understand  that,  while  the  disease  certainly  will  be 
cured,  the  teeth  may  not  become  either  attached  to  their  sockets  or  firm  in 
their  alveoli.  Not  having  suitable  teeth,  the  crowns  from  her  plate  were 
removed  and  roots  attached  to  them.  Singularly,  they  seemed  so  solid  after 
being  planted  that  it  was  not  deemed  necessary  to  put  on  a  retaining  plate. 
Strings  only  were  attached  to  them  to  forestall  an  accident.  In  about  two 
weeks  they  began  to  loosen  in  their  sockets.  On  examination,  it  was  found 
that  there  had  been  but  slight  gingival  attachment  and  their  firmness  had  been 
due  to  the  tightness  with  which  they  had  been  fitted  into  the  sockets.  There 
must  have  been  some  vital  attachment  as  they  did  not  drop  out,  which  would 
have  been  the  case  if  such  an  attachment  had  not  been  effected.  A  retaining 
band  was  then  put  on.  They  did  not  all  become  firm  at  the  same  time  nor 
near  the  same  period.  At  the  end  of  one  year  the  left  superior  central  only 
was  firm;  the  right  central  and  lateral  were  loose,  but  tightening  evidently, 
while  the  left  lateral  was  so  very  loose  that  it  was  removed.  The  root  was 
found  to  be  much  absorbed  and  another  one  was  substituted.  At  eighteen 
months  the  retaining  band  was  removed  again;  the  right  lateral  was  found 
to  be  firm,  but  the  right  central  and  left  lateral  were  still  somewhat  loose. 
At  the  end  of  two  years  these  teeth  were  solid  enough  for  the  plate  to  be  left 
off. 

The  right  cuspid  and  first  right  bicuspid  will  now  be  removed.  The  latter 
tooth  was  planted  two  years  ago,  but  has  never  become  tight.  The  cuspid 
has  an  apical  attachment  only  and  its  front  has  been  almost  entirely  denuded 

of  gum.  These  teeth  have  been  held  in  position  only  as  a  temporary  means  • 
of  support  to  the  front  teeth,  therefore  these  teeth  will  be  removed  now, 
their  sockets  freshened  and  deepened  and  other  teeth  planted  in  their 
stead. 
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Report  of  Specially  Interesting  Cases. — Case  No.  i. — Choveni,  a 
child  of  ten.  She  was  brought  June  3,  191 1,  to  have  a  very  ugly  projec- 

tion of  her  superior  incisors  reduced.  The  centrals  projected  on  a  plane 
nearly  at  right  angles  with  the  line  of  the  face.  The  only  teeth  of  the 

permanent  set  erupted  were  the  incisors  and  the  sixth- year  molars.  These 
had  grown  to  the  level  of  the  deciduous  molars,  but  they  left  the  lower 
centrals  pressing  into  the  palate  half  an  inch  behind  the  gingival  line  of  the 
upper  incisors  when  the  mouth  was  closed.  This  presented  a  mechanical 
obstruction  to  draw  in  the  upper  teeth.  To  overcome  this  diiJ&culty,  gold 
caps  were  made,  fitting  over  the  second  deciduous  molars  and  projecting  a 
millimeter  and  a  half,  thus  elongating  the  crowns  and  making  a  space  between 

the  permanent  molars  into  which  they  might  grow  and  thus  keep  the  bite  elon- 
gated when  the  crown  of  the  temporary  teeth  should  drop  off.  On  each  of 

these  crowns  two  gold  loops  or  rings  were  soldered,  one  on  the  buccal  and 
the  other  on  the  palatine  surface  for  the  attachment  of  strings  to  bring 
retracting  pressure  on  the  centrals.  The  day  after  the  strings  were  put  on, 
while  attending  church,  the  child  swooned.  In  falling,  she  struck  her 
face  on  the  marble  floor,  knockng  out  her  two  centrals.  The  teeth  were 
brought  to  the  author  in  an  envelope  twelve  hours  later.  They  were  clean 
and  the  roots  nearly  perfect,  except  the  apical  foramena  were  still  unfinished. 
The  question  was  whether  or  not  to  remove  the  pulps.  If  they  were  not 
removed,  there  was  danger  of  decomposition;  on  the  other  hand,  if  the 
pulps  were  removed,  the  internal  growth  of  the  teeth  would  be  impossible 
and  the  roots  would  be  left  in  part  as  fragile  and  thin  as  an  egg  shell.  It 

was  decided  to  give  the  teeth  a  chance  to  develop' themselves  fully.  After 
soaking  them  for  half  an  hour  in  1-5000  solution  of  bichloride  of 
mercury  and  freshening  the  surfaces  of  the  empty  alveoli,  the  teeth  were 
gently  introduced  until  fitted  into  their  natural  position.  Then  they  were 
tied  to  the  adjoining  laterals  and  left  for  twelve  days,  by  which  time  they 

were  quite  solid  and  the  gums  well  attached  around  the  necks.  The  regu- 
lating strings  were  replaced  and,  in  the  course  of  four  weeks,  July  16,  191 1, 

all  the  teeth  had  been  drawn  into  artistic  position  and  the  retaining  appli- 
ance adjusted.  The  teeth  have  not  undergone  the  slightest  change  in  ap- 

pearance and  light  thrown  through  the  crowns  fails  to  find  any  discolora- 
tion. In  moving  the  teeth,  the  sockets  followed  the  roots  the  same  as  if 

they  had  never  been  disturbed  from  their  setting.  The  only  difiference 

that  can  be  detected  between'  the  incisors  is  that,  while  the  laterals  are 
very  sensitive  to  heat,  the  centrals  are  callous  to  it.  This  may  seem  to 
indicate  to  many  that  there  has  been  no  union  between  the  pulp  and  the 
tissues  from  which  it  was  torn,  but  sensitiveness  to  thermal  changes  is  not 
necessary  to  a  union  of  tissues.  Have  you  never  been  surprised  by  finding 

a  nerve  alive  in  a  tooth  which  you  had  presumed  "dead"  because  it  had  not 
responded  to  a  test  of  heat  and  cold?  The  author  is  firmly  assured  that  a 
normal  connection  has  taken  place  between  the  pulps  (pulp  sacks)  of  those 
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teeth  and  the  tissues  outside  of  the  apex,  the  same  as  has  taken  place  be- 
tween the  pericementum  and  the  environment  of  the  roots. 

Case  No.  2. — -Paris,  November,  1905.  Mile.  Cavmen,  twenty  years  of 
age,  a  native  of  Brazil,  well  developed,  strong  and  healthy.  Notwithstanding 

her  youth,  the  majority  of  her  teeth  were  very  badly  loosened  by  dento- 
alveolitis.  Her  dentist,  not  being  able  to  effect  a  cure,  extracted  the  four 
lower  incisors.  Six  weeks  later  she  came  to  the  author,  with  the  extracted 
incisors,  for  consultation.  The  contraction  which  had  taken  place  did  not 
permit  of  more  than  three  teeth  being  inserted.  We  were  able  to  utilize 
part  of  the  sockets  of  the  laterals,  but  the  alveolus  of  the  middle  tooth  had 

to  be  made  between  the  almost  extinct  sockets  of  centrals  right  in  the  symphy- 
sis, thus  reducing  the  necessary  depth  of  the  artificial  alveolus  and  reducing 

its  chance  for  fixation  (Fig.  692).     The  result  was  that  another  tooth,  a 

Fig.  692. — Case  2,  lower  jaw. 
Teeth  implanted  Nov.,  1905.  Skia- 

graph taken  Oct.  27,  1913.  {Younger.) 

Fig.  693. — Case  2,  upper  jaw. 
I.  Implantation,  1906.  2.  Same. 
3.  Tooth  removed  in  consequence 
of  morbid  roots.  Roots  polished 
and  replanted.       (Younger.) 

Stranger,'  with  a  longer  root  had  to  be  employed  instead  of  the  original  tooth. 
It  is  now  ten  years  since  these  operations  were  made. 

The  right  frontal  side,  constituting  the  right  central  and  center  of  the 
upper  arch,  of  this  same  young  lady  was  so  depressed  that  the  right  central 
incisor  fell  inside  the  line  of  the  lower  incisors.  This  was  due  to  the  early 
loss  of  the  right  canine  and  lateral,  the  space  between  the  bicuspid  and  the 
central  having  closed  up.  This  depressed  portion  was  raised  and  drawn 
toward  the  left  by  ligatures  from  the  left  side  so  as  to  place  this  portion  in 
proper  relation  with  the  lower,  and  also  to  make  a  space  between  the  central 
and  the  first  bicuspid.  During  this  process,  the  first  bicuspid,  having  a  badly 

decayed  crown  and  a  diseased  root,  was  extracted  and  a  dummy  tooth  in- 
serted to  keep  the  formation  of  the  root  intact  until  the  tissues  of  the  socket 

should  become  healthy,  at  which  time  the  bicuspid  was  inserted  with  the  idea 

of  changing  it  later  for  a  canine,  which  was  not  obtainable  then.     When  suf- 
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ficient  space  was  created  between  the  central  and  the  cuspid,  a  socket  was 
formed  surgically  and  a  lateral  implanted.  After  a  time  the  right  central 
elongated  and  resisted  all  efforts  to  keep  it  in  its  socket,  indicating  erosion  of 
its  root.  The  crown  also  became  dark,  therefore  the  tooth  was  extracted, 
the  dead  pulp  removed,  the  canal  and  chamber,  as  well  as  the  whole  tooth, 
sterilized  and  the  canal  filled.  The  absorbed  roughened  end  of  the  root 
was  smoothed  and  polished  and  the  alveolus  freshened  by  rubbing 
with  a  small  ball  of  cotton  saturated  with  lactic  acid.  The  tooth 

was  reset,  where  it  fastened  itself  and  became  solid  (Fig.  693).  Three  other 
operations  were  done  for  this  young  lady.  The  first  left  upper  molar,  the 
first  right  upper  molar  and  the  right  lower  molar  were  so  elongated  and  their 
roots  so  heavily  incrusted  with  deposits  that  they  were  each  extracted  in  the 
order  named  and  at  different  times.  The  roots  were  thoroughly  scraped  and 

cleaned,  the  pulps  removed,  etc.,  and  the  teeth  re-inserted.  Thus  this 
young  lady  holds  the  banner  in  Europe  with  four  implantations,  four  replan- 

tations and  one  transplantation. 

Fig.  694. — Implantation  of  first  right  lower  bicuspid.  Thirteen-year-old  tooth.  Apices 
wide  open  and  pulp  sac  intact.  Implanted  Oct.  17,  1913.  Skiagraphed  Oct.  27,1913. 
(Yoimger.) 

Case  No.  3. — -Mile.  Olympia  de  C.  In  this  mouth  the  root  of  the  first 
right  upper  bicuspid,  which  had  been  crowned,  was  found  to  be  split  trans- 

versely. It  was  decided  to  remove  the  tooth,  but  the  roots  were  so  tightly 

wedged  (it  being  absolutely  necessary  to  preserve,  for  appearance's  sake,  the 
margin  of  the  buccal  alveolus)  that  it  became  necessary  to  drill  them  out. 

The  tooth  transplanted  was  from  a  thirteen-year-old  child.  The  ends  of 
the  roots  had  not  fully  formed,  but  were  quite  open,  very  thin  and  delicate. 
They  were  well  filled  with  clean,  healthy  pulp  tissue;  in  fact,  the  whole  tooth 
had  such  a  clean,  healthy  look  and  the  roots  a  good  covering  of  pericementum 
that  it  was  determined  to  plant  the  tooth  just  as  it  was,  trusting  to  have  a 
vital  attachment  made  with  the  pulp  and  a  restoration  of  its  trophic  and 

vegetative  energies.  This  tooth,  if  it  remains,  shall  be  kept  under  observa- 
tion and  skiagraphs  made  at  various  times  to  note  if  resuscitation  of  the  pulp 

takes  place  and  the  apices  of  the  roots  are  formed  (Fig.  694).     It  must  be 
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said  that  the  patient  was  informed  beforehand  of  the  condition  of  the  roots 
and  the  possibility  of  the  pulp  dying  or  decomposing,  necessitating  the 
removal  of  the  root  with  the  substitution  of  another  tooth.  For  the  sake 

of  science  she  accepted  the  conditions. 
The  difference  in  the  Choveni  teeth  and  the  one  planted  for  Mlle.Olympia 

lies  in  this,  that  the  Choveni  teeth  were  fresh  and  planted  within  twelve  hours 
of  the  time  at  which  they  were  knocked  out,  while  the  one  planted  for  the  young 
lady  had  been  out  of  sanguineous  connection  many  months,  at  least.  As 

pointed  out  in  the  Gazette  of  1880,  the  reparation  in  the  structure  of  the  alve- 
olus, as  in  the  reparation  of  any  other  bony  structure,  is  by  means  of  the 

endosteum. 

Conclusions. — -The  author  has  lost  sight  of  the  cases  in  which  implanta- 
tions were  made  eighteen  years  ago.  However,  a  patient,  who  had  had  two 

teeth  implanted  on  September  6,  1886,  reported  in  1904  that  the  teeth  were 

in  perfect  condition.^  Indirectly  other  cases  implanted  about  the  same  time 
were  reported  to  be  in  excellent  condition.  When  the  author  first  intro- 

duced implantation,  he  thought  he  was  giving  the  profession  and  their 
patients  an  operation  which  would  last  a  lifetime.  He  still  believes  it  an 

operation  capable  of  this  longevity  where  the  conditions  are  perfectly  com- 
plied with;  that  is,  when  the  tissue-health  and  vigor  are  good,  the  organiza- 

tion and  structure  of  the  tooth  to  be  planted  are  perfect,  and  when  the  surgery 
employed  is  skillful  and  under  sterile,  aseptic  conditions. 

In  the  early  days  of  implantation,  good  teeth  were  procured  compara- 
tively easy.  This  was  before  bridge-work  came  into  use  and  when  good 

teeth  were  extracted  to  clear  the  mouth  for  suction  plates.  These  teeth 
are  saved  now  and  used  as  posts  or  piers  on  which  to  fasten  appliances. 
Another  means  of  obtaining  good  teeth,  especially  bicuspids,  has  been 
very  much  diminished  by  the  fact  that  dentists,  who  used  to  pull  them  in 

order  to  straighten  an  arch,  now  expand  the  arch  to  allow  the  tooth  to  come- 
into  normal  position.  Fortunately,  old  teeth  can  now  be  used  to  carry  on 
the  work  of  implantation,  for  experience  has  proven  that  they  will  revive  and 
attach  themselves  as  well  as  fresh  teeth.  The  author  has  rarely  had  a  tooth 
to  plant  which  has  been  extracted  within  six  months.  Most  of  these  teeth 
lasted  for  ten  years.  The  roots  of  some,  however,  were  absorbed  in  five 

years,  but  it  is  safe  to  expect  that  an  implantation,  under  favorable  condi- 
tions, will  last  ten  years,  with  prospects  for  an  indefinite  period. 

In  very  old  people,  in  whom  the  alveolar  process  and  the  whole  jaw  has 

become  absorbed,  with  the  well-known  signs  of  retrograde  vitality  in  the 
osseous  tissues  and  marrow  cells,  the  operation  of  implantation  appears  in- 

1  This  patient  is  mentioned  as  Mr.  L.  in  a  report  of  26  cases  to  the  American  Dental 
Association  in  1889.  Capt.  DeM.  also  mentioned  was  seen  thirteen  years  later  and  his 
tooth  was  in  perfect  condition.  Mrs.  C,  who  had  four  bicuspids  planted,  was  seen  by  a 

confrere  eight  years  later,  who  found  the  teeth  in  perfect  condition.  These  teeth  were  all 
fresh  and  covered  with  pericemental  membrane. 
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advisable.  In  the  young  and  middle-aged,  where  the  resiliency  of  tissue 
still  exists,  the  operation  is  one  of  undoubted  promise.  A  few  operators, 
having  no  confidence  in  the  theory  of  persistent  vitality  and  believing  that 
equal  success  would  follow  the  implantation  of  roots  formed  of  gold,  platinum, 
lead  and  bone,  have  experimented  along  this  line  without  success,  for  the 
motion  established  in  the  sockets  in  the  acts  of  speaking  and  mastication 

produced  absorption  of  the  alveolar  process  and  enlargement  of  the  cavity 
to  such  a  degree  that  the  teeth  loosened  and  eventually  dropped  out.  The 
encystment  of  foreign  substances,  such  as  bullets,  etc.,  is  tolerated  and 
becomes  comparatively  permanent  where  the  object  produces  no  subjective 
motion,  but  the  instant  that  motion  is  established,  mechanical  irritation 
is  set  up  and  is  bound  to  cause  its  expulsion.  This  is  the  reason  that  no 

mechanical  appliance  embedded  in  the  jaw  and  subject  to  the  natural  move- 
ments of  the  mouth  can  ever  become  a  permanent  fixture. 

In  using  natural  teeth  for  implantation  from  one  patient  to  another  it  is  is  essential  to 

sound  a  note  of  warning  to  the  profession.  Syphilis  and  tuberculosis  may  easily  be 
transmitted  by  the  implanted  teeth.  Therefore  a  thorough  test  should  be  made  on  the 
donor. 

The  teeth  may  be  preserved  in  normal  salt  solution  indelinitely.  The  tooth  should 

first  be  immersed  in  a  1-5000  mercury  bichloride  solution  from  one  to  two  hours.  It 
is    then  transferred  with  sterile  forceps  to  the  sterile  normal  salt  solution. 

T.  W.  B. 
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CYSTS  .  '. 

Definition  and  Classification. — A  cyst  is  a  sac  containing  fluid,  or  a  semi- 
fluid substance,  which  may  be  gelatinous  or  inspissated.  In  the  broadest 

sense,  a  cyst  may  contain  mucus,  saliva,  bile,  urine,  etc.,  depending  upon 
the  organ  with  which  the  cyst  is  associated.  Formerly,  cysts  were  classified 
under  the  head  of  tumors,  but  the  advancement  of  pathological  knowledge 

has  excluded  them  from  that  classification.  A  tumor  is  a  neoplasm,  a  multi- 
plication of  cells ;  a  cyst  is  a  sac  or  cavity  containing  a  fluid.  Cysts,  however, 

may  be  associated  with  neoplasms.  Pressure  made  by  their  presence  may, 
as  a  local  irritant  to  the  surrounding  parts,  cause  multiplication  of  cells  and 
the  consequent  development  of  new  growths.  Again,  cysts  may  be  developed 
in  bone,  connective  tissue  or  in  any  organ  of  the  body  by  a  dilatation  from 
causes  sometimes  impossible  to  comprehend. 

There  are  some  .conditions  which  seem  to.be  cysts:  pseudo-cysts,  as 
diverticula,  bursa  and  neural  cysts. 

From  the  standpoint  of  the  oral  surgeon,  the  first  group,  retention  cysts, 
is  the  most  important  as  he  meets  them  far  more  frequently. 

A  cyst  is  not  necessarily  a  single  cavity  or  sac.  Cysts  may  be  multi- 
locular.  The  walls  are  made  up  of  various  structures  and  the  fluids  differ 
in  composition.  Accumulations  in  the  tissues  are  mainly  myxomatous  or 
colloidal,  a  dropsical  or  edematous  swelling  preceding  its  formation.  It  may 
be  due  to  fatty  degeneration  of  the  connective  tissue.  Usually  cysts  are 
preceded  by  inflammatory  processes.  Fatty  degeneration  is  the  result  of 

diminished  blood  supply,  a  change  in  the  composition  of  the  blood  or  a  lower- 
ing of  the  vitality  of  the  cells.  The  fat  globules  are  present  in  dermoid 

cysts,  sometimes  crystallized  into  cholesterin.  Rupture  of  blood-vessels 
may  be  the  origin  of  cysts. 

Retention  Cysts.— The  mouth,  jaws  and  associated  parts  are  frequently 
the  seat  of  cysts.  For  practical  purposes,  we  may  say  that  cysts  form,  first, 
in  the  natural  cavities  of  the  body  and,  second,  by  pressing  apart  normal 
tissues  where  cavities  did  not  exist  previously.  The  simplest  form  of  cyst 
is  to  be  observed  upon  the  surface  of  the  oral  mucous  membrane.  A  minute 
duct  leading  from  a  gland,  having  been  obstructed,  dilates  under  pressure 
of  the  accumulating  mucus  until  it  becomes  greatly  distended  (Fig.  695). 
It  is  to  be  seen  then  as  a  papule  or  blister.  This  is  a  typical  muciparous 
cyst.  A  retention  cyst,  therefore,  is  caused  by  the  obstruction  of  the  free 
flow  of  the  secretions.     On  a  larger  scale,  the  purest  form  of  a  retention  cyst 
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is  to  be  found  in  the  ranula."^  Tliis  is  the  formation  of  a  cyst  of  Wharton's 
duct  due  to  the  obstruction  of  the  passage  of  saHva  from  the  submaxillary 

gland  at  the  point  of  exit  beneath  the  tongue. 

On  the  skin  we  find  a  simple  form  of  cyst  following  a  contusion  or  bruise — 
oftentimes  in  the  hands  from  rowing  or  any  other  manual  effort  which  pro- 

duces friction  and  an  accumulation  of  serous  fluid  beneath  the  skin.  In 

these  cysts  we  have  circumscribed  cavities  containing  fluid,  though  in 

a  recent  contusion  there  is  no  well-defined  cystic  wall.  Absorption  of  the 
fluid  rapidly  follows  the  injury  and  recovery  soon  takes  place.     This  is  an 

Fig.  695. — A   mucous   retention   cyst   on   the   lower  lip. 

edematous  condition.  The  distinction  between  it  and  a  typical  cyst  is  that 
the  cyst  has  a  membranous  wall,  while  the  contusion  or  edema  is  due  to  the 
infiltration  of  serous  fluid  into  the  connective  tissue. 

Cyst  Wall. — The  lining  of  a  cyst  is  either  epithelium  or  endothelium, 
in  accordance  with  the  tissues  in  which  it  originates.  From  a  clinical 
point  of  view,  we  speak  of  epithelial  cysts,  which  are  due  to  the  distension 
of  ducts  or  epithelial  cavities  caused  by  the  obstruction  of  their  orifices  by 
inflammatory  processes  and,  since  the  fluids  within  the  glands  or  ducts 
cannot  escape,  they  are  also  termed  retention  cysts.  In  the  mouth  we  find 
them  associated  with  the  mucous  and  salivary  glands.  They  may  be  found 
in  the  skin,  kidneys,  intestines,  uterus  and  mamma.  A  glandular  cyst 

generally  has  a  well-defined  epithelial  lining.  This  lining  may  undergo 
fatty  degeneration  or,  by  reason  of  its  distention,  it  may  resemble  a  serous 

^  So  called  because  of  the  resemblance  to  the  belly  of  a  frog.  -  -  "  ' 
53 
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membrane.  The  endothelial  cyst  may  be  due  to  obstructed  lymphatics,  the 
sheaths  of  tendons,  or  to  the  distention  of  cavities  in  the  connective  tissues 

anywhere.  They  are  distinguished  from  retention  cysts  by  the  term  exuda- 
tion cysts.  In  the  disintegration  of  the  liver  or  kidneys  resulting  from  any 

malady,  or  in  other  organs  of  the  body,  cystic  cavities  form  and  they  are 
known  as  disintegration  cysts  (Ziegler). 

It  is  essential  to  make  a  distinction  between  an  uncomplicated  cyst — 
a  cyst  pure  and  simple,  a  sac  containing  a  fluid  around  whose  walls  a  neo- 

plasm has  not  formed — and  one  around  which  a  well-deiined  growth  exists. 
To  the  latter  condition  the  term  cystoma  may  be  well  applied  since  we 

have  not  only  a  cyst,  but,  associated  with  its  walls,  a  neoplasm  and,  ac- 
cording to  Senn,  this  wall  is  made  up  of  a  matrix  of  misplaced  embryonal 

cells. 

According  to  the  location  of  the  cyst  and  the  part  with  which  it  is  as- 
sociated, we  refer  to  them  as  mucous  cysts,  serous  cysts,  salivary  cysts, 

blood  cysts,  fatty  cysts,  etc.  The  epithelial  or  retention  cysts  contain 
mucus  and  saliva.  The  endothelial  or  exudation  cysts  contain  lymph, 
serum,  etc.     Those  in  connection  with  bone  have  a  mixed  content. 

Other  Terms  Applied  to  Cysts.^Cysts  are  simple  and  compound;  simple 
if  having  a  single  cavity;  compound  if  having  numerous  cavities  communi- 

cating with  one  another.  A  simple  cyst  is  also  known  as  unilocular;  a  com- 
pound as  multilocular. 

Pathology  of  Cysts.— Cysts  may  vary  in  size  from  a  most  minute  papule 
to  enormous  proportions. 

The  membrane  forming  the  wall  of  a  cyst  throws  out  an  exudate  and, 

by  this  means,  the  cystic  contents  increase  and  the  pressure  upon  the  sur- 
rounding walls  causes  the  absorption  of  the  tissues  with  which  it  comes  in 

contact.  In  the  case  of  a  salivary  cyst,  the  physiological  accumulation 

of  saliva  rapidly  swells  the  cystic  cavity  and  the  pressure  upon  the  surround- 
ing parts  may  cause  a  raising  of  the  tongue,  absorption  of  the  tissues  be- 

neath it,  distention  of  the  floor  of  the  mouth  and  of  the  tissues  beneath 
the  angle  of  the  jaw  by  reason  of  the  dilatation  of  the  submaxillary  gland 
until  a  marked  deformity  is  visible.  The  secretion  of  saliva,  however, 
if  the  orifice  of  the  duct  is  obstructed  and  the  passage  of  saliva  into  the 

mouth  is  no  longer  possible,  takes  place  more  slowly  than  would  be  anti- 
cipated. Unquestionably,  the  unaffected  salivary  gland  takes  on  greater 

activity  and  secretes  a  greater  amount  of  saliva  than  each  would  do  if  all 
glands  were  performing  their  functions  naturally  and,  as  a  consequence, 
the  dilatation  of  the  duct  and  the  formation  of  a  cyst  is  rather  slow  in  its 
development. 

The  pressure  upon  the  walls  of  the  cyst  may  not  only  involve  the  duct 
itself,  but  cause  a  dilatation  of  the  lobules  of  the  gland,  whose  substance 
may  undergo  disintegration.  The  tissues  of  the  salivary  glands  are  not 

infrequently  filled  with  calcareous   deposits,   the  epithelial  membrane  it- 



CYSTS 

835 

self  disintegrating  by  reason  of  pressure  and  irritation.  The  contents  of 
the  cysts,  therefore,  will  be  stained  with  blood,  giving  to  the  exudate  a 
dark  brown  appearance.  On  the  other  hand,  the  irritation  may  produce 
hypertrophy  of  the  membranes  until  they  have  become  so  thickened  and 
unyielding  that  the  pressure  of  the  continually  increasing  fluid  may  cause 
severe  pain. 

Cystic  walls  may  break  down  from  fatty  degeneration,  or  they  may, 

by  reason  of  infection,  undergo  disintegration.     When  calcareous  forma- 

FiG.  696. — A  series  of  over  100  small  denticles  removed  from  the  lower  jaw  at  three 
different  operations.     (/.  Ward  Cousins.) 

tions  take  place  in  the  substance  of  the  glandular  tissue,  general  disintegra- 
tion of  the  gland  usually  will  ensue.  It  is  by  reason  of  this  irritation  of  the 

membranous  walls  of  the  cyst  that  neoplasms  are  induced.  The  considera- 
tion of  these  morbid  changes  will  be  taken  up  under  treatment  of  cysts. 

The  contents  of  a  cyst  change  with  its  age.  In  a  mucous  cyst  we  find, 

when  opened,  that  the  mucus  is  thick  and  honey-like.  In  a  salivary  cyst, 
or  ranula,  the  contents,  instead  of  being  like  colorless  saliva,  are  often- 

times amber  colored,  sometimes  brown.  When  of  long  standing,  the  con- 
tents escaping  are  tenacious  and  ropy. 
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Dentigerous  Cysts. — ^A  dentigerous  cyst  has  for  its  nucleus  a  tooth  or 
teeth.  It  may  develop  around  masses  of  tissue  composed  of  tooth  structure, 
some  of  which  resemble  normal  teeth  while  others,  called  denticles,  are  irregu- 

lar in  size  and  form.  The  nucleus  may  be  a  single  tooth  or  denticle,  or  the 
cyst  may  contain  many  teeth  or  denticles  (Fig.  696).  Normal  permanent 
teeth  are  most  frequently  involved  in  these  cysts  (Fig.  697),  but  imperfectly 
formed  teeth,  supernumerary  teeth  (Figs.  698  to  700)  and  denticles,  many  of 
which  are  shapeless,  are  often  the  center  of  irritation  about  which  the  cyst 

Fig.  697. — Retained  second  premolar  tooth  surrounded  by  a  dentigerous  cyst.     The  upper 
wall  of  the  cyst  and  fluid  contents  were  removed  leaving  the  tooth  in  place.     (Cryer.) 

forms.  Deciduous  teeth  (Fig.  701)  are  seldom  associated  with  dentigerous 

cysts.  Only  twelve  such  cases  have  come  under  the  author's  observation. 
They  are  located  in  the  cancellated  structure  of  the  body  of  the  bone. 

Normally,  the  teeth  emerge  from  their  bony  crypts  and  take  their  places 
in  proper  alignment  in  the  dental  arch.  If  impossible  to  erupt,  from  any 
cause,  these  aberrant  teeth  remain  imbedded  in  the  bone  and  the  irritation 

caused  by  their  pressure  upon  the  tissues,  in  nature's  efforts  to  erupt  them,  is 
often  followed  by  an  accumulation  of  fluid,  varying  in  quantity  according  to 
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the  size  of  the  cyst.  An  incipient  dentigerous  cyst  might  be  quickly  and 

easily  cured  by  relieving  the  pressure  of  the  erupting  tooth.  Non-erupted, 

impacted  teeth,  however,  may  remain  in  the  bone  through  life  without  caus- 
ing the  slightest  inconvenience. 
The  maxillae  are  more  frequently  the  seat  of  dentigerous  cysts  than  the 

mandible.     In  order  of  frequency,  molars  are  first  involved,  followed  by 

Fig.  698. — A  dentigerous  cyst  in  which  a  bicuspid  tooth  forms  the  nucleus.  In  this 
case  there  were  three  bicuspid  teeth  on  the  right  side  of  the  mandible.  Patient  was 
fourteen  years  old.     Before  operation. 

cuspids  and  bicuspids.  Any  tooth,  however,  may  be  the  nucleus  of  a  den- 
tigerous cyst.  The  epithelium  which  dips  deeply  into  the  submucous  tissue 

to  form  the  tooth  enamel,  the  dental  follicle,  becomes  the  cystic  wall  or  mem- 

brane. Recognizing  this  fact,  Bland-Sutton  designates  them  "follicular 

odontomes."     The  wall  varies  in  thickness  and  is  an  expanded  tooth-follicle. 
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The  contents  of  the  cyst,  besides  the  tooth,  teeth  or  denticles,  is  a  viscid, 

stringy  fluid  often  contaiining  cholesterin.  Dentigerous  cysts  sometimes  at- 
tain enormous  size  (Fig.  705). 

Cysts  of  the  jaws  which  result  from  chronic  abscesses  are  not  dentigerous 

cysts.  Such  cysts  have  a  periosteal  wall.  Like  dentigerous  cysts,  they  in- 
crease in  size,  the  surrounding  bone  is  absorbed,  the  surfaces  often  become 

Fig.  699. — After  operation. 

thin  and  crackle  on  digital  manipulation.  Extensive  loss  of  bone  by  absorp- 
tion may  take  place  in  a  dentigerous  cyst,  due  to  the  pressure  of  the  fluid 

(Figs.  706  and  707).  Dentigerous  cysts  seldom  cause  pain.  Any  pain  at- 
tending them  is  due  to  pressure  upon  adjacent  nerves.  I  have  seen  a  patient 

whose  entire  left  maxilla,  save  only  the  alveolar,  malar  and  nasal  processes, 
was  destroyed  by  a  dentigerous  cyst,  who  asserted  she  never  had  pain  from 
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the  condition.  The  varying  degrees  of  deformity  are  illustrated  in  Figs.  708 

to  710.     Except  in  extreme  cases  there  is  Kttle  redness  over  the  cyst. 

Dentigerous  cysts  seldom  contain  pus.  Dentigerous  cysts  may  occur  at 

any  age,  but  more  frequently  in  youth,  rarely  appearing  after  the  thirtieth 

year.     They  are  slow  in  developing. 

Diagnosis. — -Absence  of  any  of  the  permanent  teeth  suggests  that  the 
absent  tooth  may  be  the  cause  of  the  cyst.  The  absent  tooth,  however,  may 

have  been  extracted.  Patients'  statements  regarding  the  extraction  of  teeth 
are  not  always  reliable,  as  they  may  forget. 

I'ic.   700.    -.V-ray  showing  the  destruction  of  bone  and  third  bicuspid  tooth. 

On  digital  manipulation  in  advanced  cysts,  crepitation  of  the  thin,  bony 

wall  will  be  noted.  Small  lamina  of  bone,  left  by  absorption  of  the  inter- 
vening thin  portions,  like  islands  of  ice  upon  the  water  in  the  springtime, 

come  in  contact  on  pressure,  producing  the  characteristic  crackling  sound. 

Palpation  reveals  the  presence  of  the  fluid  which  may  be  withdrawn  by  an 

exploring  needle  and  examined.  It  is  very  important  to  use  the  exploring 

needle  to  determine  the  character  of  the  fluid,  as  a  cyst  may  simulate  an 

abscess  or  an  aneurism.     Calcareous  deposits  are  occasionally  found  in  the 
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cyst.  The  advent  of  Rontgen  photography  placed  at  our  command  the  most 
reliable  means  of  making  a  positive,  accurate  diagnosis.  The  illustrations, 
Figs.  700,  701  and  711  clearly  outline  the  cause  of  the  cyst  and  the  location 
of  the  disturbing  element.  Tumors  of  all  kinds  and  empyema  of  the  antrum 
should  be  excluded.  Transillumination  and  good  Rontgen  photographs  will 
determine  the  diagnosis. 

Fig. 701. — Retained  deciduous  second  premolar  tooth  at  bottom  of  the  jaw  in  nine-year-old 
child.     There  was  a  swelling  on  the  lower  jaw  for  over  two  years.     {Cryer.) 

Treatment. — -The  treatment  of  a  dentigerous  cyst  consists  in  opening  it 
intra-orally,  removmg  its  contents,  including  a  tooth  or  teeth,  together  with 
the  investing  membrane.  It  is  essential  to  remove  every  portion  of  the  mem- 

brane surrounding  the  cyst  in  order  to  avoid  a  recurrence. 

When  the  bone  is  thin  and  parchment-like,  it  may,  by  compression,  be 
returned  to  its  normal  position  and  the  external  deformity  removed.     If, 
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Fig.  702. — Boy,  nine  years  of  age,  with  a  dentigerous  cyst  of  the  mandible  involving  the 
central  and  lateral  incisors,  cuspid  and  both  bicuspid  teeth.  The  cyst  was  accompanied  by 
an  extensive  iibrous  growth.  The  teeth  were  completely  concealed  from  view  by  the  growth. 
The  upper  teeth  made  deep  impression  in  the  growth.  The  cyst  and  tumor  were  re- 

moved intra-orally.     Three  months  have  elapsed  with  no  recurrence. 

Fig.  703. — Oral  view  of  the  same  cyst.  Fig.  704. — Skiagraph   of   the    same   patient. 
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_  Fig.  705. — Dentigerous  cyst  of  upper  jaw.  Colored  girl,  aged  nineteen;  swelling 
thirteen  years;  parchment  crepitation;  teeth  normal.  Complete  excision  of  upper  jaw 
on   diagnosis   of   sarcoma.     Death  from  pulmonary  abscess.     {Johns  Hopkins  Hospital. 
American  Practice  of  Surgery.) 

Fig.  706. — Dentigerous  cyst  of  the  mandible.     {Royal  College  of  Surgeons.) 
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however,  the  bone  is  thick  and  unyielding,  it  may  be  necessary  to  excise  or 
break  it  and  carry  it  back  to  its  normal  position. 

Fig.   707. — Same  cyst  showing  the  inclusion  of  a  tooth. 

It  is  necessary,  however,  to  maintain  an  opening  so  as  to  promote  the 
formation  of  granulations  within  the  cystic  cavity  with  a  view  to  filling  it  up. 
The  opening  should  be  packed  with  iodoform  gauze  which  should  be  changed 

Fig.  708. — Dentigerous  C3'st  of  the  mandible  showing  the  extensive  expansion  of  the 
external  plates.     {Bloodgood.) 

and  the  cavity  irrigated  every  forty-eight  hours  for  a  week.  After  this  the 
gauze  should  be  removed,  the  cavity  irrigated,  and  a  gutta-percha  plug 
made  to  maintain  a  large  opening.     The  plug  is  easily  removed  two  or  three 
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times  a  day  for  the  irrigation  of  the  cavity,  thus  keeping  it  free  of  irritating 

secretions.  If  the  wound  is  permitted  to  close  before  the  cavity  fills  with 

granulations,  recurrence  of  the  cyst  is  almost  certain  to  follow. 

The  walls  of  the  cavity  may  be  scarified  from  time  to  time  so  as  to  pro- 
mote the  formation  of  granulations  more  rapidly.  The  plug  should  be  made 

use  of  as  long  as  may  be  necessary  to  retain  the  opening  and  until  granula- 
tions have  filled  the  cavity.  The  plug  may  then  be  reduced  in  size  a  little 

from  time  to  time,  by  paring  it  down,  as  the  cavity  fills. 

The  most  serious  sequel  of  a  dentigerous  cyst  is  the  absorption  of  the 

bone  against  which  the  cyst  exerts  pressure.     As  previously  stated,  the  entire 

Fig.  709. — After  operation. Fig.  710. — Dentigerous  cyst  on 
left  side  of  the  face,  showing  a  large 
swelling.     Before  operation. 

maxilla,  even  the  nasal  septum,  may  be  destroyed  by  contact  pressure  and 

absorption.  In  the  development  of  a  dentigerous  cyst  in  the  mandible  the 

deformity  resulting  in  extreme  cases  may  be  irreparable.  The  entire  body 

of  the  bone,  from  the  cuspid  tooth  to  the  angle,  may  be  absorbed  in  the  in- 
vasion of  the  cyst.  A  retraction  of  the  mandible,  with  a  loss  of  occlusion  of 

the  teeth  on  the  opposite  side,  as  in  the  case  of  a  compound  fracture,  will 

result.  In  the  absence  of  any  bone,  a  prosthesis  is  essential.  In  such  cases 

the  osteogenetic  powers  of  the  periosteum  may  develop  new  bone  and  the 

deformity  may  in  part  be  overcome. 

Hydrops  Antra. — From  the  point  of  view  of  the  oral  surgeon,  cysts  within 

the  accessory  sinuses  to  the  mouth  and  those  of  the  glands  associated  there- 
with are  of  the  deepest  interest.  Cysts  of  the  antrum  of  Highmore  may 

result  from  the  occlusion  of  the  normal  opening  through  the  antro-nasal 
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wall  (the  osteum  maxillare).  The  retention  of  the  mucus  and  the  filling  of 

the  antrum  may  be  followed  by  absorption  of  its  bony  walls  and  the  develop- 
ment of  a  typical  cyst. 

A  cyst  forming  in  the  antrum,  or  developing  from  the  antral  mucous 
membrane,  is  technically  known  as  Hydrops  Antra,  or  dropsy  of  the  antrum 

(Fig.  713).^     In  Hydrops  Antra  the  mucosa  usually  undergoes  cystic  degen- 

FiG.   711. — A  mandibular  cyst  which  originated  at  the  end  of  a  tooth  root, 
extensive  absorption  of  the  mandible. 

There  was 

eration.  The  fluid  collects  to  the  extent  of  filling  the  cavity  and  then 
the  antral  walls  suffer  by  reason  of  pressure  and  absorption.  The  fluid,  as 
in  other  cysts,  varies  in  color  and  consistency.  It  may  be  amber  colored, 

brown,  albumen-like,  gelatinous  or  honey-like,  and  sometimes  contains  a 
great  quantity  of  cholesterin.  The  accumulation  of  this  fluid  does  not 
cause  pain.  With  the  increase  of  its  contents  the  walls  of  the  antrum  must 

yield. 
This  fluid  is  the  result  of  irritation  which  may  have  been  communicated 

to  the  antrum  through  the  medium  of  the  nasal  cavity  by  the  continuity  of 

^  See  Empyema  of  Antrum. 
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the  mucous  membrane  of  the  nose  with  the  antrum  or  by  occlusion  of  the 

natural  opening  by  which  the  fluid's  exit  is  cut  off.  The  membrane  is  then 
continually  irritated  by  the  presence  of  the  fluid  and  increases  its  exudate 

Fig.  712.- — Multilocular,  dentigerous  cyst  of  upper  jaw.  White  girl  aged  eight  years; 
duration  of  tumor  not  known.  Complete  excision  of  jaw  on  diagnosis  of  sarcoma.  Death 
from  shock.     {Bloodgood,  Johns  Hopkins  Hospital  Collection  in  American  Practice  of  Surgery.) 

until  the  antrum  is  filled.     Another  method  of  causing  an  irritation  is  from 
the  roots  of  diseased  teeth. 

Hydrops  Antra,  after  the  antrum  is  filled,  runs  the  usual  course  of  ab- 
sorbing the  bony  walls  until   the  point  which  affords  the  least  resistance 

Fig.  713. — A  cyst  of  the  antrum. 

finally  yields  and  the  fluid  is  discharged  through  a  rupture  or  sinus.  The 
wall  which  affords  the  least  resistance  may  be  the  anterior,  through  the  canine 

fossa,  the  posterior,  the  nasal  or  the  orbital  wall.     Should  the  fluid  escape 



Fig.  714. 

Ranula.     {Butlin  in  Spencer  and  Gask.) 
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through  the  nasal  wall,  the  enlargement  will  subside  somewhat  and  the 
patient  feel  that  the  malady  has  terminated.  The  parts  have  not,  however, 
permanently  recovered  their  normal  condition  and  recurrence  is  almost 
certain. 

Sjnnptoms  of  Hydrops  Antra. — The  absence  of  pain  characterizes  the 
development  of  cyst  of  the  antrum.  Distention  of  its  walls  and  the  promi- 

nence beneath  the  eye  and  under  the  malar  bone  is  due  to  the  absorption  of 
the  anterior  antral  wall.  Digital  manipulation  within  the  mouth  and  over 

the  distended  tissues  is  marked  by  fluctuation  and  parchment-like  crepita- 
tion. The  crackling  beneath  the  fingers  is  caused  by  the  movement  of 

the  thin  fragments  of  bone  over  each  other,  since  the  absorption  has  left 
thin  lamina  of  the  bone  over  the  surface  of  the  fluid. 

The  nose  may  be  forced  to  the  opposite  side  and  its  fossa  occluded  by 

the  distention  of  the  naso-antral  wall.  The  eye  may  be  lifted  upw^ard,  with 
protrusion  forward.  Sometimes  the  hard  palate  and  alveolar  processes  are 
absorbed,  forcing  the  mucous  membrane  downward,  loosening  the  teeth 
from  the  partial  absorption  of  their  alveoli  and  causing  a  prominence  upon 
the  surface  of  the  palate,  a  condition  in  striking  contrast  with  empyema  of 
the  antrum,  as  shown  by  the  following  table: 

Empyema  of  Antrum  Hydrops  Antra 
History  of  pain.  No  pain. 
Rising  temperature.  No  temperature. 
Walls  of  cavity  rarely  absorbed.  Walls  of  cavity  absorbed. 
Discharge  from  nose.  No  discharge  from  nose. 

Marked  opacity  b}^  trans-  Little  or  no  opacity  by  trans- 
illumination, illumination. 

Prognosis  of  Hydrops  Antra. — The  prognosis  of  Hydrops  Antra  is  favor- 
able if  the  treatment  employed  has  been  thorough.  Drainage  affords  only 

temporary  relief.  Following  drainage  and  irrigation  only,  the  cyst  will 

recur.  The  protrusion  of  the  cheek  or  eye  will  be  overcome  after  the  evacua- 
tion of  the  fluid. 

Treatment.- — The  treatment  of  cysts  of  the  antrum  is  to  make  a  liberal 
opening  through  the  canine  fossa,  evacuate  the  fluid,  thoroughly  curette  the 

cavity,  remove  the  cystic  membrane  in  all  of  its  parts,  pack  for  forty-eight 
hours,  further  irrigate,  and  keep  the  cavity  open  until  the  walls  of  the 
antrum  have  become  healthy,  after  which  the  opening  may  be  permitted  to 
heal  (Fig.  228). 

Mucous  Cysts. — Cysts  forming  upon  the  mucous  membrane  of  the 
mouth  ma}^  be  successfully  treated  by  evacuating  their  contents  and  cauter- 

izing the  walls.  One  application  of  tincture  of  iodin,  oil  of  cassia,  zinc 

chloride  fifteen  per  cent.,  or  phenol  ninety-five  per  cent.,  followed  by  al- 
cohol, will  usually  be  sufficient  to  effect  a  cure. 

Ranula. — A  ranula  is  a  cyst  of  the  salivary  glands,  or  Wharton's  or  Rivini's 
ducts  (Fig.  714)., 
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Cysts  of  the  Duct  of  Steno  or  of  the  parotid  glands  may  occur  from 
pressure  and  irritation  of  their  orifices  and  they  are  sometimes  the  initial 
lesion  of  malignant  growths.  They  occur  less  frequently  than  cysts  in 

Wharton's  and  Rivini's  ducts.  A  ranula  is  a  bluish-white,  semi-translucent 
swelling  and  is  so  called  from  its  resemblance  to  the  belly  of  a  frog.  It  is 

due  to  the  retention  of  the  saliva  in  the  ducts  of  the  sublingual  and  sub- 
maxillary glands.  It  may  be  caused  by  the  deposit  of  salivary  calculus  within 

the  duct  (Figs.  715  and  716)  or  from  an  irritation  of  the  orifices  of  the  ducts, 
followed  by  adhesions  which  prevent  the  exit  of  saliva  into  the  mouth.  It 
may  be  caused  by  trauma. 

Ranulae  present  the  most  typical  examples  of  retention  cysts.  They 

are  usually  unilateral,  occupying  one  side  of  the  floor  of  the  mouth  and  lift- 
ing up  the  tongue.     They  may  increase  to  an  enormous  size  and  interfere 

Fig.  715. — Calculus  in  Wharton's duct. 
Fig.  716. — Photograph  of  cal- 

culus removed  from  Wharton's  duct 
in  cases  shown  in  x-ray. 

with  speech.  They  are  not  painful  except  as  they  make  pressure  upon  the 

nerves  of  the  surrounding  parts.  The  contents  vary  in  color  and  consist- 
ency according  to  age.  On  evacuation,  the  fluid  is  found  to  be  ropy,  al- 

buminous in  appearance,  sometimes  discolored,  varying  from  clear  to 
dark  brown,  due,  probably,  to  the  extravasation  of  blood  from  its  walls. 

A  ranula  may  be  congenital  or  acquired.     It  may  be  simple  or  com- 
plicated.    It  appears  in  the  following  forms: 

Sublingual  ranula. 
Submaxillary  ranula. 

Blandon's  ranula. 
Incisive  ranula. 

Complicated  ranula. 

Sublingual  Ranula. — This  is  due  to  the  obstruction  of  the  Rivinian  or 
sublingual  duct  and  a  dilatation  of  the  acini.  The  papillae  are  usually  very 
greatly  distended  and  the  tongue  elevated  on  the  side  of  the  mouth  involved. 

The  irritation  of  the  orifice  of  the  duct  is  not  infrequently  due  to  the  ac- 
cumulation of  salivary  calculus  upon  the  lingual  surface  of  the  lower  in- 

I. 

2. 

3- 
4- 

5- 
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cisor  teeth.  This  incrustation  extends  backward  beneath  the  tongue  and, 

coming  in  contact  with  the  papillae,  produces  irritation  followed  by  ad- 
hesions and  closure  of  the  duct.  The  retention  of  calculus  within  the  ducts 

themselves  may  obstruct  the  flow  of  saliva  within  the  mouth  and  thus  be- 
come the  cause  of  ranula. 

Submaxillary  Ranula. — This  form  of  ranula  originates  from  obstruction 
and  dilation  of  the  duct  of  Wharton.  The  obstruction,  as  in  the  case  of 
the  Rivinian  duct,  may  be  due  to  retained  salivary  calculus,  adhesions 
following  inflammatory  processes  of  any  character  or  from  trauma.  The 
distention  of  the  cyst,  in  case  of  submaxillary  ranula,  is  not  so  near  the 
anterior  portion  of  the  floor  of  the  mouth  as  we  find  it  in  sublingual  ranula. 

The  distention  may  extend  back  so  as  to  involve  the  submaxillary  gland  it- 
self. When  beneath  the  angle  of  the  jaw,  it  is  oftentimes  very  conspicuous. 

The  fluid  contained  in  this  cyst  is  not  unlike  that  previously  described  in 

sublingual  ranula — thick  and  glairy,  varying  in  color  according  to  age  and 
the  condition  of  the  cystic  walls. 

Blandon's  Ranula. — This  consists  of  an  obstruction  of  Blandon's  ducts, 
which  lie  at  either  side  of  the  median  line  beneath  the  tip  of  the  tongue. 
Protrusion  of  the  tongue  will  usually  carry  the  ranula  forward. 

Incisive  Ranula. — An  incisive  ranula  is  a  dilation  of  a  small  racemose 
gland  which  lies  at  the  side  and  beneath  the  frsenum  of  the  tongue,  or  the 
lingual  surface  of  the  mandible,  and  opens  just  posterior  to  the  lower  central 

incisor  teeth.  We  find  its  contents  to  be  glairy  and  albuminous-like  in  ap- 
pearance, similar  to  the  others. 

Complicated  Ranulae. — Ranulte  are  frequently  associated  with  neo- 
plasm (Fig.  717).  Pressure  or  irritation  established  by  the  retention  of  the 

saliva  may  become  the  exciting  cause  of  proliferation  of  cells.  It  is  important, 
therefore,  in  making  the  diagnosis,  to  endeavor  to  ascertain  the  condition 
of  the  tissues  immediately  surrounding  the  cyst.  In  the  submaxillary, 

new  growths  occur  in  connection  with  ranulse,  though  growths  of  the  sub- 
maxillary and  sublingual  glands  are  not  as  common  as  those  involving  the 

parotid.  A  ranula  may  be  complicated  by  an  infection  as  the  mouth  is 
the  seat  of  many  pathogenic  bacteria. 

Diagnosis. — The  description  of  the  forms  of  ranula  outlines  cjuite  clearly 
the  conditions  as  they  are  met.  The  history  of  the  case,  the  length  of  time 
since  the  patient  first  observed  the  parts  distended,  the  question  as  to 
whether  a  new  growth  has  developed  in  connection  with  it,  the  cause  of 
the  obstruction  of  the  duct,  and  the  means  of  investigating  and  exploring, 
consisting  of  digital  manipulation  of  the  parts  and  the  employment  of 
skiagraphy,  will  guide  the  surgeon  in  making  his  diagnosis.  In  making  a 
skiagraph,  it  is  necessary  to  so  pose  the  patient  that  the  mandible  and  teeth 
cannot  obstruct  the  rays  of  light  which  are  carried  through  the  soft  parts 

forming  the  floor  of  the  mouth.  If  pencil-like  deposits  of  calcific  matter 
have  formed  within  the  ducts  or,  possibly,  in  the  glands  themselves,  they 

54 
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will  frequently  be  clearly  outlined  in  the  plate.  Their  presence  calls  for 
measures  to  remove  them.  Ranula  must  also  be  differentiated  from  der- 

moid cysts  and  lymphangioma. 

Treatment. — The  treatment  usually  employed  for  the  evacuation  of 
a  ranula  has,  in  the  hands  of  all  surgeons,  been  more  or  less  disappointing. 

Fig.  717. — Ranula   complicated  by   fibroma.     Both   removed  intra-orally. 

A  seton  is  generally  made  use  of,  passed  through  the  cyst  and  allowed  to 
remain  for  the  purpose  of  evacuating  the  fluid.  As  in  the  making  of  other 
minor  operations,  a  local  anesthetic  may  be  used  in  puncturing  the  walls 
of  the  cyst  for  the  introduction  of  the  seton.  Another  method  is  to  cut 

away  a  little  elliptical-shaped  piece  of  the  wall,  thus  allowing  the  fluid  to 
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escape.     The  entire  cystic  wall  may  be  dissected  out,  especially  in  compli- 

cated cases  in  which  growths  are  developed  along  with  the  cyst. 

Silver  Ring. — The  best  course  to  pursue  is  to  puncture  the  cystic  wall  in 
two  places,  making  use  of  a  silver  tube  about  3  mm.  in  size,  curved  so  as 

to  form  a  ring  about  one-half  inch  in  diameter.  This  ring  is  then  perfor- 
ated with  many  holes  throughout  its  entire  circumference.  One  end  is 

carried  into  one  of  the  openings  made  and  out  of  the  other.  The  ends  of 
the  tube  telescope  each  other  and  form  a  ring  (Fig.  718).  This  ring  is 
allowed  to  remain  several  weeks.     The  openings  within  it  admit  the  saliva 

Fig.   718. — Simple  ranula  showing  circular  perforated  tube  in  place. 

from  the  interior  of  the  cyst  and  the  saliva  passes  outward,  making  its 
exit  through  the  openings  in  the  ring  outside  of  the  cyst.  This  little  ring  is 
of  no  special  discomfort  to  the  patient.  Its  presence  is  observed,  but  it 
is  easily  tolerated.  It  not  only  admits  of  the  exit  of  saliva,  but  it  is  smooth 
upon  its  outer  surface  and  the  freshened  tissues  about  it  will  soon  become 

smooth  and  healed  over  with  new  membrane.  Thus  we  establish  a  per- 
manent orifice  through  which  the  saliva  may  escape. 

The  tube  should  be  rotated  daily  so  as  to  prevent  granulations  from 
entering  the  small  openings  and  either  obstructing  the  tube  or  preventing 
the  surface  of  the  membrane  from  becoming  thoroughly  healed  over  and 
smooth. 
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Patients  thus  treated,  in  cases  of  uncomplicated  cysts,  rarely  have  a  re- 
currence, whereas  puncturing  the  cyst  and  introducing  a  seton  or  evacuating 

it  from  time  to  time  with  the  knife  is  always  a  temporary  expedient  as  the 

closing  of  the  wound  almost  invariably  leads  to  a  recurrence  of  the  cyst. 

Having  made  use  of  this  means  of  treating  ranula  for  many  years,  I  am 

certain  the  cures  are  most  permanent. 

Dermoid  Cysts. — Dermoid  cysts  are  developed  by  the  infolding  of  the 
epiblast  or  hypoblast  and  are  surrounded  by  connective  tissue.  Thus, 

buried  in  the  tissues,  they  are  capable  of  producing  dermal  appendages,  such 

as  hair,  nails  and  teeth.     Dermoid  cysts  are  most  frequently  found  in  the 

Fig.  719. — A  dermoid  cyst  of  the  ovary  containing  teeth  and  hair.     {Dr.  R.  W.  Bunting.) 

generative  organs,  usually  the  ovaries.  They  may  be  found  in  the  peri- 
toneum, sternum,  neck,  cheek,  mouth,  about  the  orbit,  in  the  median  line 

of  the  palate,  in  fact,  at  any  point  where  the  skin  closes  in  embryonal  life. 

Dermoid  cysts  are  congenital.  The  late  Prof.  William  H.  Byford  re- 
moved an  ovarian  cyst  in  which  there  were  four  hundred  teeth,  varying  in 

size  and  containing  all  the  different  forms.  Some  were  perfect  incisors, 

cuspids,  bicuspids  and  molars,  while  many  were  irregular,  not  resembling 

in  form  any  tooth.  Some  were  cubiform,  others  were  sharply  curved  and 

many  were  small  clumps  of  irregular  forms.  Marshall  speaks  of  a  dermoid 

cyst  of  a  horse,  located  in  the  temporal  region,  which  was  removed  by 

Professor  Sayer  of  the  Chicago  Veterinary  College.  This  cyst  had  been 

discharging  for  several  months  and,  when  opened,  was  found  to  contain 

a  well-developed  incisor  tooth. 

By  the  kindness  of  Dr.  Bunting  of  Ann  Arbor  I  present  Fig.  719,  a  der- 
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moid  cyst  of  the  ovary.     Prof.  Arthur  Keith  has  furnished  me  with  Fig.  720, 
dermoid  cyst  of  the  ovary,  and  Fig.  721,  cyst  of  the  testicle. 

Dermoid  cysts,  though  congenital,  may  not  manifest  themselves  until 

middle  or  advanced  life.  They  are  slow  of  growth  and  painless  except  as 

they  interfere  by  pressure  with  the  surrounding  nerves.  They  are  accidents 

in  development. 
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Fig.  720. — A  dermoid  cyst  of  the  ovary,  containing  two  irregular  pieces  of  bone  both 
of  which  bear  many  teeth.  Some  are  incisors,  others  canines,  bicuspids  or  molars,  and  in 
one  case  two  teeth  appear  to  be  fused.     {Doran,  Royal  Coll.  Siir.) 

Symptoms  and  Diagnosis  of  Dermoid  Cysts. — There  is  little  to  be  noted 
in  the  symptoms  of  a  dermoid  cyst.  Very  rarely  is  pain  experienced.  The 

first  sign,  usually,  is  a  slight  enlargement  in  the  area  affected.  This  con- 
tinues gradually  until,  at  the  end  of  a  term  varying  from  a  few  months  to 

several  years,  the  enlargement  attains  a  size  sufficient  to  cause  some  in- 
convenience. At  that  time  it  may  become  painful  from  the  irritation  of 

the  clothes,  etc. 

Rarely  is  the  diagnosis  difficult  because  of  its  location.  It  is  always 

found  close  to  the  lines  of  skin  closure  in  embryonal  life.  The  skin  over  the 

tumor  is  freely  movable  and  non-infiamed.  The  base  of  a  dermoid  is  always 
attached  deeply  to  the  underlying  structures.     The  sebaceous  cyst  sometimes 
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causes  great  difficulty  in  making  a  diagnosis.  The  common  location  of  both 
on  the  skin  of  the  face  and  neck  renders  the  diagnosis  essential.  The 
sebaceous  cyst  is  always  attached  to  the  skin  and  is  usually  freely  movable 
over  the  deeper  structures.  Lipoma  and  lymphangioma  occasionally  enter 
into  the  differential  diagnosis. 

Treatment  of  Dermoid  Cysts. — The  treatment  of  dermoid  cysts  calls 
not   only   for    complete    removal    of   the   cystic  fluid,   but   of   the   cystic 
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Fig.  721. — Dermoid  cyst  occurring  in  the  testicle  of  a  bo}'.  Projecting  into  the  cyst  is 
an  irregularly  lobulated  process  from  one  pole  of  which  protrudes  the  crown  of  a  multi- 
cuspidate  tooth.  Hairs  were  also  found  in  this  growth.  This  growth  was  congenital. 
{Dr.  Booth,  R.  C.  S.) 

walls.  This  must  be  accomplished  thoroughly  as  the  retention  of  a  particle 
of  the  wall,  though  almost  unobservable,  may  become  the  nucleus  of  a 
recurring  cyst.  It  is  frequently  necessary  to  follow  the  cyst  down  to  its 
attachment  to  the  bone. 

Sudoriparous  Cysts. — Sudoriparous  cysts  are  due  to  the  occlusion  of  the 
orifice  of  the  duct  of  the  sweat  glands.  They  are  not  of  frequent  occurrence. 
The  fluid  collects  and  distends  the  parts,  but  with  little  or  no  pain.  These 

cysts  may  form  upon  the  face  and,  while  painless,  they  are  a  great  disfigure- 
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merit  to  the  patient.  The  cysts  should  be  opened  and  the  walls  either 
nucleated  or  destroyed.  The  application  of  tincture  of  iodin,  promotes 
granulations  and  will,  as  a  rule,  permanently  prevent  their  recurrence. 

Sebaceous  Cysts  or  Wens. — As  in  the  development  of  other  cysts,  these 
are  due  to  the  occlusion  of  the  natural  outlet  of  the  gland.  The  fluid  grad- 

ually gathers  and  the  walls  of  the  duct  are  distended,  thus  forming  the 
cyst.  They  develop  slowly  and  in  size  vary  from  a  minute  enlargement 
to  a  growth  measuring  from  5  to  10  cm.  in  diameter.  They  are  usually 
located  upon  the  scalp  over  the  parietal  bones,  but  occasionally  may  be  found 
over  the  occipital,  temporal  or  frontal  bones.  They  may  be  single  or 
multiple.  When  appearing  upon  the  scalp,  the  hair  follicles,  which  cover 

the  cyst,  are  destroyed.  The  cyst  appears  as  a  smooth,  glistening  enlarge- 
ment. The  color  depends  upon  the  pressure  of  the  contents.  It  may  be 

reddened  somewhat  or  it  may  be  paler  than  the  surrounding  skin,  but  it  is 
always  smooth  and  shiny.  It  is  seen  most  frequently  in  men  and  usually 
appears  about  middle  life. 

The  contents  of  the  cysts  vary  according  to  age,  but  usually  appear 

as  a  thick,  semi-liquid  material,  a  pulpy  mass  composed  of  fat  and  epithelial 
debris  representing  the  broken-down  cells  of  the  Malpighian  layer.  They 
sometimes  contain  undeveloped  hair  and  crystals  of  cholesterin.  Occa- 

sionally the  contents  are  solid  or  semi-solid,  a  cheesy-like  mass.  The  con- 
tents or  the  inner  layer  of  the  walls  may  become  dry  and  horn-like;  in  rare 

cases  they  may  be  calcified. 
Sebaceous  cysts  are  the  sequel,  usually,  of  injuries  to  the  surface  of 

the  skin.  A  contusion  may  result  in  inflammation,  which  may  be  followed 
by  the  closure  of  the  orifice  of  the  duct.  If  irritated  by  friction,  blows  or 

falls,  they  may  undergo  ulcerative  degeneration  and,  if  subject  to  continu- 
ous irritation,  they  may  degenerate  to  malignancy. 

The  treatment  consists  in  evacuation  of  the  cyst  and  thorough  enuclea- 
tion of  its  walls.  An  omission  to  remove  the  entire  wall  may  be  followed 

by  recurrence  of  the  cyst. 

Comedo. — Comedo  is  the  condition  of  the  skin  commonly  known  as 
"black-head."  It  is  due  to  the  retention  of  the  secretions  of  the  sebaceous 
glands,  which  are  retained  in  the  excretory  ducts.  They  appear  on  the  surface 
of  the  skin  as  little  brown  or  black  points.  These  cysts  sometimes  contain 
minute  hairs.  Pressure  applied  to  them  expels  the  sebum.  This  mass, 

with  the  brown  head,  is  popularly  termed  a  "worrn."  They  are  located 
generally  upon  the  chin,  cheeks,  forehead,  and  occur  most  frequently  at 
about  the  age  of  puberty. 

In  view  of  the  fact  that  the  surface  of  the  skin  retains  these  secretions, 
it  would  seem  that  the  disease  might  be  the  result  of  a  lack  of  cleanliness, 
but  its  history  points  out  conclusively  that  men  engaged  in  handling  coal, 
sweeping  chimneys  and  stoking  furnaces,  though  continually  covered  with 
coal  smoke  and  dirt,  are  usually  free  from  this  disease,  while  young  people 
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holding  the  most  prominent  social  positions,  with  all  facilities  for  bathing 
and  following  the  laws  of  hygiene,  are  not  infrequently  subject  to  it. 

Treatment  of  Comedo. — Patients  have  been  found  to  suffer  from  in- 
digestion and  constipation,  therefore,  the  general  condition  should  be  given 

attention.  Local  treatment  is,  by  no  means,  all  that  is  required  to  re- 

lieve a  patient  from  comedo.  Diet,  bathing,  exercise — all  that  enters  into 
the  establishment  of  good  circulation,  digestion  and  assimilation — must 
be  considered  and  properly  dealt  with. 

The  face  should  be  bathed  with  hot  water  and  the  surface  dried,  after 
which  an  application  of  resorcin  ointment,  or  the  following  prescription  of 
Professor  Hyde  may  be  used: 

Sulphur  Precipitate 
Alcohol 

Tincture  Lavender  Compound 

Glycerol 
Aqua  Camphor 

One  ounce  of  each.     Mix  and  apply. 

Milium. — The  condition  recognized  as  milium  or  grutum  consists  of 
yellowish  elevations  of  the  skin  and  is  to  be  considered  and  treated  in  the 
same  manner  as  comedo. 

Multilocular  Cysts  of  the  Mandible  and  the  Maxillae. — A  multilocular 
cyst  is  one  containing  many  cavities — an  accumulation  of  small  cysts  (Fig. 

722).  Magitot's  classification  of  cysts  of  the  jaws  into  periosteal  or  peridontal 
and  follicular  cysts  simplifies  the  presentation  of  the  subject  of  cysts  of  this 

character.  According  to  Senn,  bone  cysts  result  from  "embryonic  inclusion 
of  a  matrix  of  epithelial  cells."  They  involve  the  jaw  bones,  the  mandible 
more  frequently  than  the  maxillag.  While  authors  differ  as  to  the  origin 
of  multilocular  cysts,  all  will  agree  that  their  development  is  dependent  on 

irritation  and  infiltration  of  fluid  into  the  cancellated  bony  tissue.  Multi- 
locular cysts  of  the  jaw  are  also  called  epithelial  odontomes  (Sutton). 

Etiology  of  Multilocular  Cysts. — Multilocular  cysts  of  the  jaw  bones 
are  usually  the  result  of  prolonged  inflammation  which  originates  in  dis- 

eased teeth  or  roots  of  teeth.  They  may  be  due  to  trauma  or  to  any  condi- 
tion of  the  parts  which  establishes  and  prolongs  inflammation.  In  the  re- 

searches of  Senn,  he  came  to  the  conclusion  that  they  have  origin  from  a 
matrix  of  embryonic  epithelial  cells  and  that  misplaced  dental  germs  are 
not  the  cause  of  the  abnormality,  since  the  mandible  is  more  frequently  the 

seat  of  the  cyst.  It  must  be  borne  in  mind  that  the  mandible  is  more  ex- 
posed to  injury  than  the  maxillae  and  this  would  be  an  explanation  of  the 

more  frequent  occurrence  of  cysts  in  the  mandible.  Sutton  describes  mul- 
tilocular cysts  as  epithelial  odontomes  and  says  that  they  originate  from 

the  epithelium  of  the  tooth  enamel-organs. 

Marshall  states  "The  origin  of  supernumerary  teeth  and  small,  mal- 
formed teeth  or  denticles  often  found  in  the  dentigerous  cysts  may  also  be 
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explained  in  the  same  manner.  These  persistent  portions  of  the  epithelium 

of  the  enamel-organ  are  derived  from  the  epithelial  cord  of  the  tooth-germ, 
which  has  been  cut  off  from  the  enamel-organ  by  the  closing  of  the  dental 
follicle.  After  the  cord  has  been  separated  frojn  the  enamel-organ  by  this 
process,  it  breaks  up  into  minute  globules  (Magitot)  which  are  absorbed, 
but  if  for  any  reason  they  are  not  removed  by  absorption,  these  globules  may 
develop  into  supernumerary  teeth  or  denticles,  or  they  may  induce  the 

formation  of  multilocular  cysts,  the  'epithelial  odontomes'  of  Sutton. 
Audry  is  of  the  opinion  that  multiocular  cysts  have  a  positive  connection 

with  the  enamel-organs.  He  also  succeeded  in  demonstrating  the  epithelial 
origin  of  these  growths.  Their  origin,  therefore,  would  invest  them  with  a 
certain  degree  of  malignancy.  These  observations  most  positively  confirm 
the  first  researches  of  Falkson  and  Melassez  as  to  the  origin  of  many  of  the 
maxillary  tumors. 

Kruse  also  confirms  these  investigations  and  considers  the  origin  of  these 
cysts  to  be  the  paradental  debris  of  Mellassez. 

Multilocular  cysts  are  sometimes  termed  proliferating  follicular  cysto- 
mata  from  the  nature  and  character  of  their  development,  which  is  generally 

thought  to  be  due  to  the  gland-like  arrangement  of  the  'tumor  matrix'  and 
the  proliferation  of  the  epithelial  cells.  The  cancellated  structure  of  the 
bone  may  favor  the  multiple  character  and  growth  of  this  variety  of  cyst 
by  the  rupture  or  absorption  of  the  thin  septi  or  partition  walls  which  exist 
between  the  vacuoles  or  loculi  as  the  cysts  grow  and  the  fluid  increases  in 
quantity. 

The  recent  anatomical  researches  of  Cryer  upon  the  mandible  also 
favor  the  supposition  that  the  multilocular  character  of  these  cysts  may 
be  influenced  by  the  peculiarities  of  the  structure  in  which  they  are  formed. 
Cryer  has  demonstrated  the  inferior  dental  canal  to  be  a  cribriform  structure; 
that  an  abundant  communication  exists  between  the  vacuoles  or  loculi  of 

the  cancellated  tissue  of  the  bone;  that  the  alveoli  of  the  teeth  are  not  only 
in  communication  with  the  inferior  dental  canal,  but  with  the  loculi  of  the 
cancellated  tissue  in  all  directions  and  with  one  another  through  the  same 

channels,  thus  furnishing,  in  the  opinion  of  the  writer,  a  possible  explanation 
of  the  multilocular  character  of  those  cysts  of  the  lower  jaw  which  appear  to 
be  induced  by  the  irritation  of  diseased  teeth  and  trauma. 

If,  therefore,  this  supposition  is  correct,  a  single  cyst  of  epithelial  origin, 
located  in  any  portion  of  the  alveolar  process,  the  ramus,  or  body  of  the  bone, 
might  readily  become  multiple  by  the  growth  following  the  communicating 
canals  and  occupying  the  loculi  of  the  cancellated  tissue  in  its  immediate 
neighborhood,  expansion  of  the  loculi  taking  place  as  the  fluid  accumulated. 

Inflammation  alone,  according  to  Senn,  is  never  productive  of  tumor 

formations — neoplasms — but  that  inflammation  occurring  in  the  immediate 
neighborhood  of  a  tumor  matrix,  whether  of  prenatal  or  post-natal  origin, 
causes  an  increase  or  augmentation  of  its  blood-supply,  which  arouses  the 



858 ORAL    SURGERY 

embryonic  tissue  from  its  dormant  condition  and  stimulates  it  to  active  cell 

proliferation. 
Multilocular  cysts  of  the  jaws,  according  to  the  best  authorities  upon 

this  subject,  may  be  stated  to  be  caused  by  the  presence  within  the  jaws  of 

embryonic  '  inclusions '  or  '  nests '  of  epithelial  tissue — probably  derived  from 
the  epithelial  cords  of  the  enamel-organs  during  the  development  of  the 
teeth — which  have  been  stimulated  to  active  cell  proliferation  by  injuries 
to  the  jaws,  inducing  an  increase  in  their  blood-supply  through  inflammatory 

conditions." 
While  theories  have  been  advanced  as  to  the  origin  of  the  epithelium  which 

becomes  the  nucleus  of  the  cyst,  histologically  the  author  beheves  that 

. — Multilocular  cyst  of  mandible.     {Dr.  Dean  Leivis.) Fig.  722 

epithelial  cells,  drifting  into  submucous  tissue,  point  to  the  cause  of  the 

cyst.  This  opinion  is  also  held  by  Buchtmann,  who  states  that  "the  epi- 
thelitun  was  derived  from  in-growths  of  gingival  epithelium  along  sinuses 

following  suppuration  or  extraction  of  diseased  teeth."  It  is  not  easy  to 
explain  why  misplaced  epithelium  may,  under  certain  conditions,  develop 
teeth  which  become  the  nuclei  of  dentigerous  cysts  or  develop  multilocular 
cysts  or  develop  carcinoma.  It  would  seem  that  squamous  epithelium, 
when  misplaced,  would  develop  carcinoma  instead  of  cysts,  tooth  enamel, 
etc.  It  was  the  opinion  of  Nelaton,  Diday  and  Guibot  that  these  cysts 
originated  from  simple  follicular  cysts.  The  explanation  of  the  origin  of 
these  cysts  given  by  the  author  is  further  elucidated  by  Falkson  who,  in 
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1879,  pointed  out  that  the  epithelium  from  multilocular  cysts  produces  the 
enamel  and  that  these  cysts  also  have  origin  from  enamel  epithelium. 
Melassez  confirms  the  statement  of  Falkson. 

As  previously  pointed  out  in  this  chapter,  a  great  mass  of  so-called  epi- 
thelial debris  is  left  in  the  submucous  tissue  during  tooth  development  and 

from  this  these  cysts  develop.  Metastasis  does  not  follow,  as  infection  of 
the  parts  seldom  occurs. 

Senn  states  that  multilocular  cystic  conditions  of  the  jaws  are  uncommon. 

In  1 90 1  Stensland  reports  a  collection  of  21  cases  representing  typical  multi- 
locular cysts.  Bland-Sutton  holds  that  many  so-called  multilocular  cysts 

are  endotheliomata  of  the  jaw,  which  simulate  the  former  to  some  degree. 

The  age  at  which  these  cysts  most  commonly  appear  is  thirty-five  years, 
though  congenital  tumors,  supposedly  of  this  character,  have  been  described 
(Massin).  One  has  been  observed  by  Coots  in  a  child  six  months  of  age. 

Bland-Sutton  regards  them  as  an  abnormality  of  adult  life.  He  believes 
that  they  do  not  originate  from  enamel  epithelium.  If  so,  they  would  develop 
at  an  earlier  period  of  life. 

In  the  author's  opinion,  Bland-Sutton  is  in  error,  since  the  epithelial  cells 
may  lie  dormant  in  the  submucous  tissue  until  advanced  life,  at  which  time 
they  may  become  irritated  by  disease  of  the  surrounding  tissue,  trauma,  etc. 
This  is  sufficient  to  promote  cell  multiplication  with  cyst  formation. 

A  malposed  tooth  or  irritation  from  any  cause  may  be  the  nucleus  of  a 

multilocular  cyst.  Match  workers,  painters,  lead  workers,  and  those  work- 
ing in  smelters  are  especially  liable  to  the  formation  of  cysts. 

Pathology.- — Multilocular  cysts  are  usually  regarded  as  benign.  The 
structure  of  the  surrounding  walls,  however,  may  degenerate,  following  which 
a  malignant  growth  may  be  developed.  The  opinions  of  authors  are  not 

in  accord  as  to  the  pathology  of  these  conditions.  The  mandible  and  max- 
illae become  the  point  of  location  of  epithelial  cells  by  reason  of  the  infold- 
ing of  the  mucosa  in  the  development  of  the  enamel-organ  of  teeth,  which 

so  frequently  leaves  the  epithelial  cells  in  groups  within  the  submucous 
tissue  and  we  have  the  nuclei  of  carcinoma  which  may  lie  dormant  many 
years,  finally  to  be  excited  into  activity  and  proliferation  by  reason  of  some 
local  irritant.  Thus  we  have  the  inception  of  carcinoma  or,  under  certain 
conditions  not  explainable,  the  development  of  cysts.  A  multilocular  cyst 

may  be  benign,  yet  become  an  exciting  factor  in  promoting  the  multiplica- 
tion of  epithelial  cells,  as  above  described. 

The  fact  that  multilocular  cysts  develop  later  in  life  from  follicular 

cysts  and  sometimes  are  associated  with  malignant  growths  strongly  points 
to  the  doctrine  of  Cohnheim  that  carcinoma  has  its  origin  from  misplaced 
epithelial  cells  which  become  active  and  multiply  as  the  result  of  irritation. 

Signs  and  Symptoms. — Multilocular  cysts  are  distinct  in  type.  On 
casual  examination  they  may  simulate  an  osteo-sarcoma,  a  dentigerous 
cyst  or  Hydrops  Antra,  but,  by  a  more  careful  examination  and  the  use  of 
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radiography,  the  true  pathological  characteristics  are  clearly  defined.  They 
are  more  common  in  the  mandible  than  in  the  maxillae.  Periosteal  and 

follicular  cysts  are  found  more  frequently  in  the  maxillje  than  in  the  man- 
dible. The  bone  is  expanded  by  the  development  of  the  cysts,  which  com- 

municate with  one  another.  Becker  believes  that  their  appearance  more 
frequently  in  the  mandible  than  in  the  maxillae  is  more  apparent  than  real, 

as  they  sometimes  extend  into  the  antrum  and  are  often  regarded  as  some- 
thing else,  the  real  conditions  not  being  recognized. 

The  location  in  the  mandible  in  which  they  develop  is  in  the  neighbor- 
hood of  the  first  molar  and  bicuspid  teeth.  This  is  to  be  explained  by 

the  fact  that  the  first  molar  teeth  are  more  commonly  diseased  than  any 

others  and,  therefore,  become  an  exciting  cause  of  disease  in  the  surround- 
ing parts.  The  disease,  however,  may  extend  into  the  ramus  of  the  bone. 

Multilocular  cysts  are  slow  of  growth.  Heath  reports  one  of  thirty-five 

years'  duration,  Mellassez  one  of  twenty-three  years',  Neubolt  one  of  twenty 
years',  Trezebecky  one  of  ten  years',  Kruse  one  of  eighteen  and  one  of  ten 
years'  and  Dean  Lewis  reports  one  of  fourteen  years'  duration. 

Pain  is  a  feature  of  the  early  development  of  the  cyst.  As  the  parts 
distend,  the  pain  gradually  subsides,  when  the  further  development  is 

usually  painless.  Pain  may  result,  however,  from  pressure  on  the  sur- 
rounding nerves.  The  cyst  may  develop  to  an  enormous  size.  Bryk  de- 

scribes one  of  a  circumference  of  55  cm.,  extending  as  low  as  the  second 
costal  cartilage.     Forget  and  Allgayer  have  also  described  cysts  of  great  size. 

Diagnosis. — It  is  very  important  in  making  a  diagnosis  to  differen- 
tiate between  a  cyst  and  a  neoplasm.  The  diagnostician  should  not  be 

confused  in  reaching  his  conclusion,  but  should  make  his  diagnosis  by  ex- 
clusion. Too  frequently  cysts  have  been  regarded  as  malignant  growths 

and  extensive  operations  have  been  made,  involving  the  removal  of  large 
sections  of  normal  bone,  a  step  which  is  wholly  unnecessary  and  which  is 

positively  detrimental  to  the  well-being  of  the  patient  since  the  deformity 
following  can  never  be  overcome.  Moreover,  the  diagnostician,  taking 
the  view  that  the  malady  is  malignant,  may  unnecessarily  defer  operation 
until  the  entire  bone  is  riddled  and  destroyed  to  such  an  extent  that  the 
process  of  repair  following  operation  cannot  restore  the  normal  contour  of 
the  face. 

The  epithelial  columns  and  projections  are  usually  present.  The  epi- 
thelial-lined cysts,  grouped  together,  and  stellate  and  polypoid  cells  de- 

generated into  colloid  masses  within  the  cystic  walls  are  characteristic  of 
their  development  and  are  a  means  of  identifying  the  cyst. 

From  the  foregoing  description  of  multilocular  cysts,  we  summarize  the 
essentials  in  diagnosis  as  follows: 

Occupation;  history  of  the  development,  including  diseases  of  teeth; 
trauma;  pain;  absence  of  teeth;  crowded  condition  of  teeth;  exposure  to 
influence  of  phosphorus,  lead  or  mercury;  specific  disease,  etc. 
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In  the  involvement  of  the  mandible,  the  diagnosis  is  not  difficult.  The 

distention  of  the  walls  of  the  cyst  occurs  slowly.  When  the  walls  of  the 

cystic  cavity  become  thin,  fluid  may  escape  so  as  to  be  detected  by  palpa- 

tion. The  skin  and  mucous  membrane  remain  flexible  and  are  freely  mov- 
able over  the  distended  tissues  unless  there  has  been  inflammation  which 

has  caused  adhesions  or  infiltration. 

Transillumination   may   be  employed  to  advantage  sometimes  in  out- 

FiG.  723. — A,  Bony  cyst  filled  with  bismuth;  B,  zone  of  granulation;  C,  bony  wall  of 
cyst.  Cyst  of  mandible  which  existed  twenty  years.  This  was  opened  and  injected  with 
bismuth  paste  and  was  healed  out  in  six  months.     {Dr.  Emil  G.  Beck.) 

lining  the  extent  of  the  cyst;  exploratory  incisions  may  be  made  and  the 

true  nature  of  the  malady  determined,  but  the  most  satisfactory  means  of 

diagnosis  is  the  Rontgen  photograph  (Fig.  723).  This  reveals  the  multi- 
locular  character  of  the  cyst,  if  such  it  is. 

In  any  event  whatever  may  be  the  nature  of  the  distended  tissue — 

whether  a  solid  tumor,  osteosarcoma,  dentigerous  cyst,  fibrous  tumor,  osteo- 

fibroma, a  simple  cyst  or  a  multilocular  cyst — the  Rontgen  photograph 
will  clearly  outline  its  nature  and  extent. 
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Treatment. — The  duty  of  the  surgeon  will  be  manifested  on  examination 
of  the  Rontgen  photograph.  The  nature  and  extent  of  the  operation  will 
be  clearly  indicated.  If  we  have  only  a  cyst  to  deal  with,  the  operation 
should  be  shaped  accordingly.  If,  however,  we  find  a  solid  growth,  a  different 
course  should  be  pursued.  A  multilocular  cyst,  involving  the  maxillae  or  the 

mandible,  usually  may  be  thoroughly  removed  intra-orally.  It  is  essential 
to  remove  all  of  the  tissue  entering  into  the  structure  of  the  cyst,  together 
with  the  cystic  walls.  The  bone  surrounding  the  membrane  forming  the 
wall  of  the  cyst  should  be  curetted  so  as  to  remove  all  of  the  cystic  cells. 
Thus  thoroughly  enucleated,  the  cyst  is  not  likely  to  recur.  It  is  essential, 
however,  to  keep  the  wound  open  and  well  irrigated  so  as  to  promote  the 

formation  of  healthy  granulations  in  order  to  re-establish,  as  far  as  possible, 
the  normal  contour  of  the  parts. 

Exsection  of  the  mandible  for  the  cure  of  such  a  cyst  is,  by  no  means, 
called  for  since  the  normal  bone  should  be  retained.  The  surgeon  who  would 
remove  it  has  not  a  correct  understanding  of  the  pathological  conditions. 
To  remove  a  section  of  the  mandible  causes  an  irreparable  deformity. 
While  it  is  claimed  that  partial  resection  may  be  followed  by  recurrence  of 
the  cyst,  it  is  far  better  to  leave  a  bridge  of  bone  and  preserve  the  contour 
of  the  face.  A  large  experience  in  the  removal  of  these  cysts  confirms  the 
author  in  his  opinion  that  a  thorough  curetting  of  the  bone  and  removal  of 
the  entire  cystic  walls  will  accomplish  a  permanent  cure.  In  the  removal 

of  a  multilocular  cyst  involving  the  antrum,  thorough  enucleation,  intra- 
orally,  is  followed  by  complete  eradication  of  the  cyst. 

Post-operative  Treatment. — The  treatment  following  operation  consists 
in  the  packing  of  the  cystic  cavity  with  medicated  gauze  for  forty-eight 
hours.  Iodoform  gauze  is  preferable.  After  it  is  removed,  the  cavity  should 
be  thoroughly  irrigated,  then  repacked.  The  surgeon  should  keep  the 
orifice  of  the  wound  wide  open  so  as  to  prevent  the  lips  from  uniting  and 
thus  forming  a  cavity  within  which  the  fluids  will  be  retained.  With  the 
lips  of  the  wound  kept  open,  granulations  may  develop  within  the  cystic 
cavity  and  thus  bring  repair. 

After  repeated  packings  with  gauze,  extending  over  a  period  of  two  weeks, 
a  wax  plug  may  be  made  or,  preferably,  one  of  gutta  percha,  shaped  to  fit 
the  cavity.  From  time  to  time  the  lower  part  of  this  plug  may  be  shaved 
away,  thus  permitting  the  formation  of  granulations  at  the  base  and,  at  the 
same  time,  holding  the  wound  open  for  irrigation  and  ocular  examination. 
This  plug  should  be  retained  in  position  until  it  is  no  longer  required. 

If  involving  the  maxillae,  the  antrum  or  nasal  cavity,  a  plug  may  be  used 
in  the  same  manner,  keeping  the  large  wound  open  through  the  alveolar 
border,  canine  fossa,  etc.,  but  it  should  not  extend  so  deep  as  to  interfere 
with  the  healing  of  the  surface  of  the  walls  of  the  cavity.  It  may  be  removed, 
however,  day  by  day  for  the  purpose  of  irrigation  and  ocular  examination. 
As  in  the  case  of  the  plug  in  the  region  of  the  mandible,  it  may  be  dispensed 

with  as  soon  as  the  w^alls  of  the  cavity  have  thoroughly  healed. 



CHAPTER  XXXV 

MAXILLARY  AND  MANDIBULAR  TUMORS 

ODONTOMATA 

Definitions. — The  word  odontomata  is  derived  from  the  Greek,  odontos — ■ 
a  tooth,  and  oma — a  tumor.  An  odontoma,  therefore,  is  a  tumor  of  dental 
tissue,  a  tooth  tumor.  It  may  be  composed  of  groups  of  the  various  tissues 
which  enter  into  the  structure  of  teeth.  These  tumors  not  infrequently 
are  found  in  the  lower  animals,  such  as  sheep,  goats,  Hons,  bears,  horses, 

elephants  and  others.  The  definition  of  odontoma  given  by  Bland-Sutton, 
Dennis,  Broca,  and  others,  with  their  classification,  seems  complicated 
and  not  sufficiently  terse.  To  be  precise  and  present  this  subject  clearly, 
I  would  define  an  odontoma  a?  a  tumor  composed  entirely  of  tooth  tissue. 
It  may  be  made  up  of  enamel,  cement  or  dentin.  Two  or  more  of  these 
tissues  may  be  included  in  the  same  tumor.  A  cluster  of  encapsulated  teeth 
is  no  more  an  odontoma  than  a  group  of  sesamoid  bones  would  be 
an  osteoma.  In  my  experience  as  a  teacher,  I  have  found  that  the 
plainer  definitions  can  be  made,  the  more  easily  the  student  comprehends 
their  meaning.  Every  student  of  medicine  and  dentistry  understands  the 

names  of  the  different  elements  entering  into  the  structure  of  a  tooth,  there- 
fore it  is  better  to  name  these  tissues,  describing  the  pathological  changes 

which  may  take  place  in  them. 
In  designating  a  tumor,  I  name  the  tissue  of  which  it  is  composed.  It 

has  been  my  policy,  in  preparing  this  book,  to  avoid  the  use  of  terms  which 
would  be  confusing  to  the  reader.  Further,  I  have  attempted  to  avoid  the 
addition  of  new  terms,  except  where  I  have  felt  that  they  better  expressed 
the  thought  to  be  conveyed.  In  the  subject  of  Odontomata,  I  have  made 
use  of  terms  which  include  the  anatomical  structure  of  the  tooth.  These 

give  a  distinct  understanding  of  the  character  of  the  growth.  I  would^ 
therefore,  class  odontomata  as  follows: 

1.  Enamdoma — a  tumor  of  the  enamel. 
2.  Dentinoma — a  tumor  of  the  dentin. 

3.  Cementoma — a  tumor  of  the  cementum. 
4.  Mixed  odontoma — a  tumor  of  two  or  more  of  the  above  tissues. 

This  classification  covers  all  of  the  growths  of  tooth  structure. 
The  essentials  to  be  considered  in  discussing  this  subject  include  the 

origin  and  pathological  aspects  of  these  tumors.  The  only  odontoma  which 
does  not  seem  to  be  in  accord  with  my  classification  is  the  fibrous  odontoma 

described  by  Dennis.     Should  a  growth  occur  from  the  capsule  surround- 
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ing  the  tooth  before  eruption,  it  must  necessarily  be  composed  of  tooth 
structure.  This  capsule  is  also  known  as  the  dental  follicle.  Broomell 

states:  "The  walls  of  the  follicles  are  made  up  of  two  layers;  the  outer 
layer  is  dense  and  firm  and  finally  becomes  the  dental  periosteum;  the  in- 

ner layer  is  thin,  frail,  in  the  recent  state  somewhat  transparent,  and  at 

an  advanced  period  assists  in  the  formation  of  the  cementum."  I  be- 
lieve, therefore,  that  the  tissue  developing  from  the  follicle,  when  excessive 

or  abnormal,  must  necessarily  be,  a  cementoma.  These  fibrous  tumors 
must,  therefore,  be  classified  as  cementomata. 

A  tumor  composed  of  a  mass  of  teeth  imbedded  in  bone  is  not  a  tooth 
tumor.     It  should  be  classified  as  a  dento-osteoma. 

Bland-Sutton  describes  tumors  which  arise  from  teeth  germs,  as  follows: 

1.  Those  which  develop  from  the  enamel  organ — epithelial  odontomata. 
2.  Those  which  develop  from  the  capsules — fibrous  odontomata;  and 

from  the  cementum — compound  follicular  odontomata. 
3.  Those  which  develop  from  the  papilla — radicular  odontomata. 
4.  Those  which  are  formed  from  the  entire  germ — composite  or  ordi- 

nary odontomata. 

Bland-Sutton  has,  therefore,  classified  odontomata  according  to  their 
source. 

In  Broca's  "Treatise  on  Tumors,"  odontomata  were  classified  as  to  the 
period  of  their  origin.  He  divided  them  into  four  classes:  odontomes  em- 
bryoplastiques,  odontomes  odontoplastiques,  odontomes  coronaries  and 

odontomes  radiculaires.  Broca's  teachings  and  the  teachings  of  Sutton  do 
not  differ  widely. 

Dennis^  describes  odontomata  as  follows:  "The  tumor  takes  its  origin 
from  a  tooth  germ;  if  the  tumor  arises  from  the  enamel,  it  is  termed  an  epi- 

thelial odontoma;  if  from  the  fibrous  tissue,  a  fibrous  odontoma;  if  from 

the  tooth  follicle,  a  follicular  odontoma;  if  from  the  tooth  cement,  a  cemen- 
toma; if  from  the  crown  of  the  tooth,  a  radicular  odontoma;  and  if  from  all 

the  tooth  structure,  it  is  termed  a  composite  odontoma. 
The  epithelial  odontoma  usually  occurs  about  the  twentieth  year  and  is 

generally  found  in  connection  with  the  horizontal  portion  of  the  inferior 
maxilla  (the  mandible).  The  tumor  is  enclosed  in  a  capsule  within  which 

are  the  multiple  and  diminutive  cysts,  varying  in  size  and  shape  and  con- 
taining a  coffee-colored  mucoid  fluid.  The  histological  structure  consists  of 

columns  of  epithelium  which  divide  and  subdivide  and,  in  some  cases, 
branches  of  one  column  are  ingrafted  upon  that  of  another.  If  ulceration 
occurs  in  the  mucous  membrane,  the  appearance  is  very  similar  to  epithelioma 
for  which  it  must  not  be  mistaken. 

The  fibrous  odoiitoma  consists  of  a  tooth  contained  in  its  sac,  which  has 
become  so  thickened  by  the  deposit  of  fibrous  tissue  that  it  will  not  permit 

the  escape  of  the  tooth.     In  consequence  of  this  environment,  the  develop- 

^  Dennis'  System  of  Surgery,  vol.  iv,  p.  59. 
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ment  of  the  tooth  is  arrested.  In  the  meshes  of  the  fibrous  sac  chalky  con- 
cretions are  often  deposited.  This  variety  of  odontoma  may  be  situated 

in  the  ramus  of  the  jaw  or  in  the  maxillary  portion  (the  maxillae)  and  pro- 
ject into  the  antrum,  especially  in  children  at  the  time  of  the  eruption  of 

the  second  teeth. 

The  follicular  odontoma  is  a  tumor  occurring  between  the  tenth  and 

twentieth  years  and  is  formed  by  the  union  of  several  denticles.  The  cap- 
sules connect  with  each  other  and  ossification  occurs  in  the  membrane.  Thus 

the  union  of  several  denticles  forms  a  compound  follicular  odontoma  and, 
when  one  tooth  alone  is  involved,  a  simple  follicular  odontoma  is  developed. 
The  latter  may  involve  the  permanent  teeth,  notably  the  molars.  If  the 

wall  of  the  cyst  is  very  attentuated,  egg-shell  crepitation  may  be  present. 
The  cyst  contains  the  tooth  surrounded  by  a  viscid  fluid.  The  tooth  may 
be  found  in  its  proper  position  or  may  be  turned  upon  its  side  or  inverted. 
The  cysts  may  be  bilateral  or  they  may  be  multiple.  The  surgeon  should 
examine  to  see  if  the  tooth  has  appeared,  as  its  absence  points  to  a  diagnosis 
of  a  follicular  odontoma,  since  this  variety  can  only  exist  in  connection  with 

the  non-appearance  of  a  tooth  or  teeth. 
Cementoma  is  a  tumor  composed  of  a  tooth  which  is  lodged  in  a  hard 

substance  like  cementum  and  surrounded  by  a  capsule,  which  is  not  only 
enlarged,  but  very  much  thickened  by  the  increase  of  fibrous  tissue. 

A  radicular  odontoma  is  a  tumor  composed  of  dentin  and  cementum 
and  grows  from  the  roots  of  the  tooth  since,  in  the  process  of  evolution,  the 
crown  of  the  tooth  is  already  formed. 

The  composite  odontoma  is  composed  of  different  structures  which  enter 
into  the  formation  of  a  tooth.  Usually  several  tooth  germs  are  united  so 
as  to  form  an  irregular  mass  which  bears  but  little  resemblance  to  a  human 
tooth.  In  about  two-thirds  of  the  cases  the  tumor  is  situated  in  the  ramus 
of  the  jaws  and  in  the  other  third  in  the  maxilla.  If  it  springs  from  the 

upper  jaw,  it  may  invade  the  antrum  and  produce  deformity  of  the  face." 
Partsch  divides  odontoma  into  soft  and  hard.  The  former,  no  doubt, 

is  identical  with  the  central  epitheliomata.  Ordinary  odontomata  (Broca's 
odontoplastic  odontoma)  are  very  rare.  Krogius  in  1895  could  find  only 
eighteen  cases  in  the  literature  and  since  then  five  have  been  added.  With 

the  exception  of  three,  all  patients  were  twenty-six  years  old;  five  cases  were 
under  twelve  years.  There  was  no  difference  in  the  sex.  Nineteen  of  the 
cases  were  in  the  mandible,  the  molars  usually  being  involved,  some  of  which 
were  supernumerary.  Odontomata,  in  man,  are  usually  encapsulated  in 
the  shell  of  the  bone.  If,  from  any  cause,  the  shell  breaks,  a  sinus  forms. 
They  may  become  as  large  as  an  egg,  causing  quite  a  marked  deformity. 

Pathological  Anatomy. — The  bulk  of  an  odontoma  is  usually  dentin, 
though  it  may  include  enamel  and  cement.  It  is  more  or  less  round  in  form 

with  irregular  walls.  On  digital  manipulation,  it  is  found  to  be  hard,  al- 
though some  parts  may  be  soft,  and  septa  of  bone  may  pass  through  the 
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body  of  the  tumor.  Enamel  may  be  found,  but  cement  or  osseous  tissue  is 
rare.  A  cross  section  shows  a  very  irregular  arrangement  of  the  dental 

tissues.  In  twelve  out  of  twenty-three  cases  reported  in  the  literature,  a 
tooth  was  the  basis  of  the  tumor.  Odontomata  involve  only  the  permanent 
teeth.  A  careful  search  of  the  literature  does  not  furnish  a  single  instance 
of  these  tumors  affecting  deciduous  teeth. 

Enamelomata   are   tumors   of   the   enamel   and   are   always   embryonal. 

Enamel  is  a  product  of  the  epithelium.     This  dips  deep  down  into  the  sub- 

FiG.  724. — Enamelomata  which  became  adherent  to  the  cementum  and  there  developed. 
{Royal  College  of  Surgeons.) 

mucous  tissue  and  then  within  its  fold  the  enamel  develops  (Figs.  373  to  381). 

Through  some  influence,  these  enamel-forming  epithelial  cells  sometimes  be- 
come misplaced  and  zones  of  enam.el  develop  quite  independently  of  that 

part  which  enters  into  the  structure  of  the  tooth  crown.  These  enamel 
centers  become  attached  to  the  cementum  and  form  tumors.  This  growth 

is  an  enameloma  (Figs.  724  to  727).  Fortunately,  an  enameloma  does  not 

attain  a  large  size  nor  does  it  cause  marked  inconvenience.  It  may,  how- 
ever, cause  irritation  of  the  pericementum  and  lead  to  complications  which 
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require  treatment.  These  tumors  are  not  of  frequent  occurrence.  They  are 

embryonal  in  development  and  do  not  increase  in  growth  after  they  are 
formed. 

Dentinomata  are  tumors  of  the  dentin,  which  is  a  product  of  the  sub- 

FiG.  725. — Odontoma  or  enamel  deposit  on  a  developed  tooth.     {H.  E.  FricscU,  in  Mc- 
Curdy's  Oral  Surgery.) 

mucous  or  connective  tissue.  It  is  subject  to  influences  which  result  in 

abnormal  development  in  tissues  elsewhere  in  the  body  and  may,  therefore, 

under  the  stimulus  of  irritation,  develop  a  well-defined  dentinoma  (Figs. 
728  to  731). 

Cementomata  are  tumors  of  the  cementum,  which  is  a 

product  of  the  pericementum.  They  are  more  prevalent 

than  any  other  form  of  dental  tumor  which  is  composed  of 

a  single  element  of  the  tooth  structure  (Figs.  732  to  734). 

The  pericementum,  as  its  name  implies,  surrounds  the  ce- 
mentum and  is  subject  to  diseases  and  injuries  incident  to 

the  teeth.  Not  infrequently,  trauma  from  any  source  may  ex- 
cite a  periosteitis  with  an  accompanying  pericementitis,  which 

becomes  the  initial  lesion  for  a  cementoma.  There  is  no 

marked  difference  between  a  cementoma  and  an  osteoma. 

The  former  is  surrounded  by  pericementum,  while  the  latter 

is  surrounded  by  periosteum.  Both  develop  from  persistent 

irritation,  having,  in  some  instances,  a  predisposing  cause, 

such  as  the  eruptive  fevers,  syphilis,  etc.  Cementomata  are 

common  in  horses,  where  they  grow  to  enormous  sizes.  They 

occur  in  man  but  seldom  without  bone  or  dentin  being  mixed 
with  them.  The  fibrous  odontoma  of  Dennis  and  the  radicular 

odontoma  of  Sutton  not  infrequently  are  pure  cementomata. 

Mixed  odontomata  are  tumors  which  include  in  their  sub- 

stance two  or  more  elements  of  tooth  structure  (Fig.  735). 

A  deformed  tooth  is  not  an  odontoma  unless  the  deformity  is  marked  by 

an  abnormal  growth.     The  tumor  may  include  enamel  dentin  and  cement 

and   may   attain   a  great  size  (Fig.  736).     If   innumerable  teeth  are  held 

together  in  one  mass  by  cement,  thus  forming  a  tumor,  it  is  an  odontoma. 

Fig.  726. — Nodule  of  ena- 
mel on  the  pos- terior surface 

of  a  left  molar 
tooth  in  1 1  the 

upper  jaw. The  enamel 
surrounded  by 

a  ring-like 
layer  of  tartar 

(a)  shows  a  flat- 
tened, adher- ent thorny 

process,  the 
point  of  which 
is  directed  to- 

ward the  mid- 
dle of  the  nod- ule.    (Heider.) 
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The  dental  follicle  may  contain  many  teeth  which  become  fused,  or  the 
walls  of  many  follicles  may  be  so  ruptured  that  the  teeth,  while  in  the  plastic 
state,  become  cemented  together  in  one  great  abnormal  mass  and  form  an 
odontoma. 

^  -  ̂   '^^■^''i]    4  ?-^ 

/ 

Fig.  727.- — Section  of  the  same  nodule.  The  obtuse  cone  of  dentin  is  capped  by  a  thick 
layer  of  enamel.  The  latter  is  highly  pigmented,  especially  toward  the  external  surface.  The 
base  (a)  of  the  cone  is  in  immediate  connection  with  the  normal  dentin.     (X  50.)     {Heider.) 

"m  ) 

^  %!'_>'• 
Fig.  728. — Multiple  dentinal  new  formation  intruded  between  the  dentin  of  the  root  of 

a  molar  tooth.  The  canal  of  the  root  is  bifurcated  {a,  a),  b,  Canals  in  newly  formed 
dentin.     (X  100.)     (Heider.) 

Dentigerous  cysts  are  teeth  or  denticles  surrounded  by  a  capsule  (see 
chapter  on  Cysts). 

Dentocystoma  is  a  dentigerous  cyst  whose  wall  has  taken  on  growth. 
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Fig.  729.  Fig.  730. 

Fig.  729. — Wart-like  tumor  of  dentin  fixed  by  a  small  pedicle  to  the  wall  of  a  pulp 
cavity  in  a  molar  of  the  mandible.  The  tumors  are  smooth,  rounded  and  transparent, 
having  an  amber  color.     (X  23^2-)     {Heidcr.) 

Fig.  730. — Transverse  section  of  dentinoma  which  nearly  filled  the  pulp  cavity  of  a 
molar  whose  crown  was  much  worn.  The  section  shows  a  latterly  situated  nucleus.  The 
dentinal  tubes  have  been  cut  transversely  in  the  central  part.     (X  20.)      (Ilcidcr.) 

"1  yv.  '--:^^t^ 

Fig.  731. — Newly  formed  dentin  near  the  junction  of  the  root  canal  and  pulp  cavity  in 
a  molar  of  the  upper  jaw.  a,  Elliptical  curve  marking  separation  between  tooth  dentin 
and  newly  formed  dentin.     (X  500.)     {Heidcr.) 
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Fig.  732. — Unilateral  hypertrophy  of  cementum  on  three  transversely  cut  tops  of  the 
roots  belonging  to  a  molar  of  the  upper  jaw.  The  osseous  substance  still  surrounds  them. 
The  thickened  cementum  does  not  equally  enclose  the  dentin,  (a,  a,  a).  The  periosteum  of 
the  root  {h)  is  proportionally  stronger.  The  lamellae  of  bone  {c,  c)  extend  between  the 
roots  of  the  tooth.     (X  10.)     {Heider.) 

Fig.  733. — -Hypertrophy  of  cementum  with  many  calcified  canals  in  the  dentin  at  the 
top  of  a  root,  a,  a,  Remains  of  thickened  and  dull  periosteum;  b,  undulating  layers  of 
cementum;  l,  c,  irregular  holes  penetrating  the  superficial  cementum;  d,  ramified  canals  in 
dentin;  e,  e,  resorption  of  dentin.     (X  6.)     {Heider.) 
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Fig.  734. — Highly  developed  concentric  hypertrophy  of  cementum  on  the  trans- 
versely cut  tops  of  the  roots  from  a  molar  of  the  mandible.  Canals  for  vessels,  similar  to 

the  Haversian  canals  in  bones,  cross  the  cementum  in  several  directions,  a,  Thickened 
periosteum  of  root  dipping  into  the  cementum.     (X  10.)     (Hcider.) 

Fig.  735. — Impacted  cuspid  loolh  lying  immediately  beneath  the  orbit.  Beneath  it 
was  a  well-defined  odontoma.  Central  incisor  in  relation  to  the  odontoma  in  exactly  the 
condition  in  which  it  was  found.  Patient  sixty-three  years  of  age.  Right  incisor  became 
loose,  was  removed,  odontoma  discovered  and  removed,  and  still  above  it  a  cuspid  tooth 
was  found  and  removed.     This  was  prior  to  the  advent  of  Rontgen  photography. 
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Dento-osteoma  is  a  tumor  in  which  there  is  a  development  of  teeth  or 
denticles  in  a  matrix  of  bone  without  surrounding  fluid.  My  observa- 

tion of  these  tumors  leads  me  to  believe  they  are  not  uncommon. 

Symptoms. — An  odontoma  may  develop  from  a  nucleus  formed  by  a 
supernumerary  or  permanent  tooth.  Its  growth  is  insidious  and  benign, 
causing  little  inconvenience  until  it  has  reached  a  size  which  disfigures  the 
face.  Its  growth  may  not  be  attended  by  pain.  The  teeth  in  contact 
with  an  odontoma  are  crowded  out  of  their  normal  alignment.  If  the 

odontoma  is  situated  at  the  union  of  the  ramus  and  the  body  of  the  man- 
dible, irritation  of  the  surrounding  parts  may  lead  to  partial  arrest  of  mo- 

tion of  the  temporo-mandibular  articulation.  An  odontoma  may  grow 
to  an  enormous  size.  The  external  appearance  beneath  the  soft  parts  is 

not  unlike  an  osteoma,  for  which  it  has  been  mistaken.  As  its  growth  in- 
creases, making  pressure  upon  the  surrounding  parts,  the  patient  may 

complain  of  neuralgia,  since  it  impinges  on  the  nerves  which  supply  the  area. 
On  examination  in  the  early  development,  a  small  swelling  is  noticed 

Fig.  736. — Mixed  odontoma. 

over  the  growth.  As  time  passes,  the  swelling  increases.  There  is  no  way 

to  distinguish  between  an  odontoma  and  an  osteoma  by  ocular  examina- 
tion or  digital  manipulation.  A  steel  instrument  brought  in  contact  with 

the  tumor  mass  by  penetrating  the  soft  parts  will  clearly  determine  the 
character  of  the  growth.  The  experienced  operator  quickly  recognizes 
the  difference  in  the  feel  of  enamel  and  bone.  The  formation  of  sinuses 

may  occur.  An  odontoma  most  frequently  appears  in  the  mandible  between 

the  cuspid  tooth  and  the  ramus  of  the  bone.  It  may  be  seen  in  the  max- 
illae, though  rarely. 

Diagnosis. — The  diagnosis  of  odontomata  in  the  early  development  is 
attended  with  difficulty.  The  entire  denture  should  be  examined  carefully 

and  any  missing  teeth  noted.  The  absence  of  one  or  more  teeth  is  sug- 
gestive of  the  nature  of  the  disturbance.  The  most  reliable  means  of  mak- 

ing a  diagnosis  is  by  the  use  of  the  Rdntgen  photograph.  In  this  way  we  are 
able  to  clearly  observe  the  location,  character  and  size  of  the  growth.  Prior 

to  the  advent  of  the  X-ray,  these  conditions  wer'e  not  infrequently  mistaken 
for  bony  tumors.  It  has  been  my  experience  in  getting  skiagraphs  made, 
even  by  expert  operators,  that  the  work  sometimes  is  so  unsatisfactory  that 



MAXILLARY    AND    MANDIBULAR    TUMORS  873 

further  effort  is  called  for  to  procure  well-defined  plates  which  clearly  out- 
line the  tumor  in  detail.  In  one  instance,  I  had  five  exposures  made  and 

finally  found  an  impacted  tooth  approaching  the  sigmoid  notch  which  was 

not  shown  in  the  previous  four. 

Errors  in  diagnosis,  which  lead  the  surgeon  to  excise  a  portion  of  the 

mandible  for  the  removal  of  an   odontoma,   are  unpardonable.     The  re- 
moval of  a  section  of  the  mandible,  by  which  the  function  of  mastication 

is  lost  and  articulation  greatly  impaired,  is  little  less  than  a  calamity.     The 

surgeon  must,  therefore,  proceed  slowly  in  reaching  a  conclusion,  make  a 

careful  diagnosis  by  the  use  of  a  steel  probe  and  as  many  skiagraphs  as 

need  be  to  satisfy  him  as  to  the  exact  character  of  the  growth. 
Conditions  which  simulate  odontomata : 

Osteoma. 

Osteo-sarcoma. 

Dentigerous  cyst. 

Bone  cysts,  including  multilocular  cysts. 
Exostosis. 

Leontiasis  Ossea. 

Acromegaly. 

Actinomycosis. 

Syphilitic  gumma  of  the  bone. 
Aneurysm. 
Abscess. 

In  osteoma  the  full  complement  of  teeth  should  be  present.     In  odontoma 

usually  one  or  more  teeth  form  the  nucleus  of  the  growth,  yet  an  odontoma 

may  be  formed  with  a  supernumerary  tooth  as  its  center. 

An    osteoma  usually  grows  more  rapidly  and  attains  a 

greater  size   than  an   odontoma   (Figs.  737    and  738).     A 

steel  probe  brought  in  contact  with  bone  produces  a  dull 

sound,  which  is  to  be  compared  to  percussion    on  wood, 

Fig.  737. — A  but  when  it  strikes  an  enameloma  or  a  mixed  odontoma, 

tooth  of  the  man-  ̂ ^   has   a  sharp,  high-pitched,  steel-like  ring  which  is  un- 
dible  with  a  tumor  mistakable.     In  contact  with  cement  the  sound  has  not  so 

roots.    (Heider.)     ̂ ^§^  ̂   pitch.     Osteoma  usually  appears  later  in  life  than 
odontoma. 

Osteo-sarcoma  is  a  disease  of  middle  life  and  beyond.     Not  infrequently 

the  surface  of  the  bone  is  spongy,  while  the  odontoma  is  dense.     Numer- 
ous sinuses  appear  over  the  surface.     Sinuses  rarely  appear  in  the  odontoma. 

Osteo-sarcoma  also  shows   signs   of  malignancy   soon  after  the  beginning 
of  the  growth  and  the  tissues  break  down,  leaving  an  ulcerated  surface. 

Dentigerous  cyst§,  in  their  early  development,  simulate-  an  odontoma. 

Later  fluid  is  found,  while  in  an  odontoma  none  is  present.  The  X-ray 
will  easily  differentiate  these  tumors.  This,  supplemented  by  the  sharp 

steel  probe,  will  make  the  diagnosis  final. 
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Bone  cysts,  in  their  early  development,  are  easily  mistaken  for  den- 
tigerous  cysts  and  odontoma.  As  they  increase  in  size,  however,  their  walls 
may  be  easily  penetrated  and  the  fluid  contents  evacuated,  while  an  odon- 

toma remains  solid. 

An  exostosis  is  the  result  of  friction,  as  a  rule,  or  an  irritation  of  the 
periosteum  which  results  in  a  deposit  of  new  bone.  This  may  develop 
almost  to  any  extent.  The  mass  of  bone  is  without  cavities.  Although 
an  exostosis  consists  only  of  bone,  it  has  a  density  more  nearly  approaching 
an  odontoma  than  any  other  tumor.  The  X-ray  will  easily  differentiate 
them. 

Leontiasis    ossea  is  a  bone  tumor  characterized  by  a  fine,  sponge-like 

be  c  b 

Fig.  738. — Transverse  section  perpendicular  to  the  surface  of  the  tumor  seen  in  Fig. 
737.  The  enamel  is  totally  absent.  The  surface  is  everywhere  covered  with  a  propor- 

tionally small  layer  of  cementum  (a)  and  is  permeated  by  numerous  holes  and  canals. 
Next  appears  a  concentric  layer  of  dentin  {b).  The  principal  mass,  or  parenchyma,  con- 

sists of  osseous  substance  (c).     (X  10.)     (Heidcr.) 

appearance.  The  instrument  readily  passes  into  its  substance.  It,  too, 
is  of  slow  growth,  but  it  lacks  the  density  of  an  odontoma.  Leontiasis  ossea 
usually  affects  the  maxillae,  one  side  being  involved,  while  odontomata  are 
found  more  frequently  in  the  mandible. 

Acromegaly  is  a  growth  which  involves  the  entire  mandible  and  should 
cause  little  trouble  in  the  diagnosis  of  this  condition. 

Aneurysm,  abscess,  actinomycosis,  gumma  and  other  cysts  may  cause 
distention  of  the  jaws,  but  they  have  decided  characteristics  which  would 
clearly  define  them.  For  further  explanation  regarding  each  of  these,  see 
the  chapters  dealing  with  the  various  diseases. 

Treatment. — An  odontoma  should  be  treated  surgically.  By  the  aid 
of  a  good  skiagraph  and  with  a  clear  understanding  of  the  location  and  ex- 
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tent  of  the  tumor,  the  operation  can  be  performed  safely.  The  many 

errors  in  diagnosis  of  the  past,  the  irreparable  deformities  resulting  from 

misconception  of  the  true  nature  of  the  disease,  the  removal  of  half  of  the 

mandible  and  large  sections  of  the  maxillae  cause  us  to  pause  and  enter  deeply 

into  the  subject  of  making  a  diagnosis.  Once  the  tumor  is  circumscribed, 

the  surgeon  can  remove  it,  preserve  the  surrounding  tissues  and  leave  no 

permanent  deformity. 

These  tumors  should  be  removed  intra-orally.  There  is  no  odontoma 
which  calls  for  external  incisions.  The  soft  parts  should  be  divided,  the 

bone  denuded  of  the  periosteum  and  the  overlying  bone  removed  so  as 

to  expose  the  odontoma.  This  may  be  done  best  by  means  of  a  dental  or 

surgical  engine,  which  will  remove  only  the  overlying  bone  without  sacri- 
ficing more  than  is  necessary  to  admit  of  lifting  the  tumor  from  its  bed. 

In  extremely  large  growths  we  may  find  that  the  bone  has  been  so  weak- 
ened by  absorption  of  its  substance  that  great  care  must  be  exercised  to 

prevent  fracture  of  the  thin  bony  walls  during  the  operation.  A  case  came 

under  my  observation  in  1903  in  which  the  odontoma  was  so  large,  the 

bone  was  destroyed  to  such  an  extent  that  a  fracture  occurred  before 

the  patient  was  conscious  of  the  true  nature  of  his  ailment.  This  tumor  was 

a  cementoma.  The  growth  was  from  above  downward  and  the  bone  in 

the  region  of  the  first  molar  tooth,  the  center  of  the  tumor,  was  absorbed 

so  that  the  mandible  was  destroyed  except  a  thin  ledge  which  formed  the 

lower  border.  Under  the  strain  of  mastication  and  without  the  applica- 
tion of  great  force,  the  bone  fractured. 

After  removing  the  tumor,  retaining  the  fragments  by  fixing  the 

lower  to  the  upper  teeth  by  wiring  and  so  retaining  them  over  a  period  of 

six  weeks,  we  found  that  the  fragments  had  united.  The  skiagraph  re- 
vealed their  union,  but  the  bone  was  so  frail  at  this  point  that  the  teeth  were 

retained  in  close  contact  three  weeks  longer,  after  which  the  wires  were 

removed  when  the  union  was  complete. 

No  matter  where  an  odontoma  may  be  situated,  the  surgeon  should 
not  resort  to  external  incisions  in  its  removal.  External  incisions  in  the 

performance  of  operations  calling  for  removal  of  tumors  of  the  mouth,  max- 
illae or  mandible  are  not  called  for,  except  in  rare  cases.  Too  frequently 

incisions  are  made  through  the  face  in  the  performance  of  oral  operations 

which  might  be  more  easily  accomplished  intra-orally,  besides,  the  patient 
would  be  spared  disfigurement. 

CARCINOMA  OF  JAWS 

Carcinomatous  growths  of  the  jaws  are  more  common  than  sarcoma- 
tous. The  relation  between  the  frequency  of  the  latter,  and  the  former 

is  two  to  three. 

Following  are  some  comparative  statistics  from  various  hospitals  and 
clinics  of  Germanv: 
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I.  Maxilla 

Surgeon Institution Period       Carcinoma  j  Sarcoma 

Gurlt   
Ohlermann   

Boyer   
Kuster-Birnbaum. 
Batzaroff   
Beckmann   

V.  Petzold   
Martens   

Stein   

Vienna  Hospital   1855-1878 
Gottinger  Clinic   1856-1874 
Prag  Clinic   
Augusta  Hospital,  Berlin       

Zurich  Clinic   1881-1890 
Wiirzburg  Clinic      

Erlanger  Clinic   

Gottinger  Clinic   1875-1896 

Berlin  Clinic   1890-1900 

125 

16 

96 

19 

IS 

26 20 

s 7 
II 4 

57 

27 

53 

34 

Total   
330         i       225 

II.  Mandible 

Surgeon Institution Period Carcinoma     Sarcoma 

Gurlt   

Windmiiller   

Kuster-Birnbaum . 
Batzaroff   

Schmidt   

Vienna  Hospitals   1855-1878 

Gottinger  Clinic      1875-1890 
Augusta  Hospital,  Berlin       

Zurich  Clinic   I1881-1890 

Griefswold  Clinic   J1885-1902 

147 

25 

10 

2 20 

83 

6 

7 

13 
13 

Total. 

204 

Location. — Carcinoma  of   the  maxillae   seems    slightly  more   prevalent 
than  of  the  mandible.     The  data  are  as  follows: 

Surgeon 
Upper 

Lower 

Gurlt   
Birnbaum.  . 

Windmiiller . 

Batzaroff. . . 

125 

19 

39 26 

147 

ID 

25 

2 

Total 

209 
184 

Sex- 
patients 

-Divided  as  to  sex, 
over  female. 

the  figures show a marked prevalence  of  male 

Surgeon Male Female 

Gurlt   
Birnbaum .  . 
Batzaroff. .  . 

Windmiiller. 

125 

17 

16 

47 

36 

18 

Total. 

204 

78 

Age. — Carcinoma  of  the  jaws  is  entirely  unknown  during  the  first  ten 
years  of  life,  and  practically  so  during  the  second.  Beginning  with  the 
third,  it  increases  in  frequency  until  it  reaches  its  maximum  between  the 

forty-fifth  and  fiftieth  years.     On  the  basis   of   German  statistics,   com- 
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prising  176  cases  of  carcinoma,  148  cases  of  sarcoma  and  167  cases  of  epulis, 
G.  Perthes  has  devised  the  following  graphic  scheme  to  illustrate  their 
frequency  at  various  ages: 
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Fig.  739. — A,  Frequency   of   carcinoma   of   the  jaws.     B,    Frequency   of   sarcoma.     C, 
Frequency  of  epulis. 

Clinical  Varieties. — Carcinoma  of  the  jaws  may  be  primary  or  secondary. 
The  former  originates  in  the  jaw  and  the  latter  spreads  to  it  from  surrounding 
structures.     Metastatic  tumors  are  seldom  found  in  this  locality. 

The  point  of  origin  of  primary  carcinoma  is  furnished  by  the  epithelium 
of  the  mandible  or  maxillae.  At  first  the  growth  appears  in  the  form  of  a 

papillary  tumor  or  as  an  indurated  swelling  (Figs.  740  and  741).  The  ulcera- 
tive process  attacks  the  underlying  bone  which  thickens  and  then  softens, 

often  leading  to  the  formation  of  small  sequestra  which  are  thrown  out  from 
areas  of  necrosis.  Histologically,  these  peripheral  carcinomata  are  usually 
characterized  by  squamous  epithelium  and  areas  of  hornification. 

Central  carcinoma  begins  to  grow  within  the  bone  and  is  particularly 
frequent  in  the  maxillae,  which  appear  swollen  in  part  or  as  a  whole.  Later, 
the  soft  structures  overlying  the  bone  are  involved.  The  point  of  origin 
is  not  always  clear.  The  mucous  membrane  of  the  antrum  of  Highmore  is 
known  to  furnish  the  ground  for  many  such  tumors  (Fig.  742),  but  is  far 
from  being  the  only  starting  point.  The  bone,  which  is  the  seat  of  a  central 
carcinoma,  appears  swollen,  is  softened  in  spots  so  that  it  may  be  easily  cut 

into,  and  finally  its  continuity  is  interrupted  by  broken-down  areas.  The 
antrum  is  filled  with  a  soft  mass  until  the  whole  bone  is  involved  in  the 

tumor,  the  shape  of  which  is  generally  that  of  the  bone.  Secondary  ulcera- 
tions appear  on  the  neighboring  soft  structures,  including  the  cheek  and 
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outer  skin,  though  the  tumor   may   be   far   advanced   before    this   occurs 

(Fig.  743)- 
Histologically,  these  tumors  are  ordinarily  of  the  cylindrical  cell  variety. 

Fig.  740. — Extensive  carcinoma  of  the  left  maxilla.     An  operable  case,  but  the  prognosis  is unfavorable. 

Here  and  there  aggregations  of  cells  may  cause  the  accumulation  of  a  slimy 
secretion  in  the  mass,  leading  to  the  formation  of  small  cysts  within  the 

Fig.   741. — Same  patient  after  operation. 

tumor.  It  is  generally  believed  that  cylindrical  cell  carcinoma  of  the 

maxillae  alone  has  its  origin  in  the  antrum  of  Highmore,  but  Martens  main- 
tains that  squamous  cell  carcinoma  may  so  originate. 
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Fig.  742.— Carcinoma  of  antrum  secondary  to  nasal  polypi.  White  male,  age  forty- 
one  years.  Nasal  polypus  symptoms  seven  months.  When  the  photograph  was  taken  the 
disease  had  been  present  about  one  year.  The  patient  died  six  months  later.  (Bloodgood,  in 
American  Practice  of  Surgery.) 

Fig.  743. — Carcinoma  beginning  in  the  antrum,  secondary  ulceration  has 
occurred  on  the  cheek.     (Deichmiller.) 
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A  number  of  cancerous  growths  of  the  maxillae  present  histological 
characteristics  that  preclude  the  possibility  of  their  originating  from  the 
epithelium  as  ordinarily  found  in  the  mouth,  nose  or  antrum.  They  consist 
of  stratified,  cuboid  epithelial  cells  showing  no  tendency  to  hornification. 
Their  origin  is  far  from  clear. 

Central  carcinoma  does  not  often  occur  in  the  mandible  (Fig.  744).  A 

squamous  cell  tumor,  originating  in  the  dental  or  mucous  membrane  epi- 
thelium, may  invade  the  mandible  and  cause  it  to  become  enlarged  before 

any  ulceration  of  the  soft  structure  is  observed,  thus  giving  the  clinical  ap- 

FiG.  744. — Central  cystic  adamantine  epithelioma  of  the  lower  jaw.  White  female, 
aged  thirty-seven  years;  tumor  twenty  years;  resection.  Well  ten  years  after  operation. 
{Bloodgood,  Johns  Hopkins  collection  in  American  Practice  of  Surgery.) 

pearance  of  a  genuine  carcinoma,  -but  careful  examination  of  the  excised 
parts  reveals  the  deception. 

Carcinomata  of  the  maxillae  and  mandible  present  features  which  are 
peculiar  to  these  bones.  They  are  due  to  the  development  and  irritation 
established  by  teeth.  In  the  eruption  of  the  tooth,  its  course  is  diverted 
and,  failing  to  take  its  proper  place,  it  remains  in  the  substance  of  the  bone. 
Here  it  may  become  an  irritant  to  the  surrounding  tissues,  which,  as  a 
result,  take  on  growth,  thus  making  the  tooth  the  center  of  a  tumor.  The 
cementum  may  also  become  enormously  thickened,  adding  to  the  caliber  of 
the  tumor. 
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These  tumors  are  of  slow  growth  and,  in  their  early  development,  benign. 
In  the  embryo  the  epithelium  dips  down  into  the  submucous  tissue  forming 
the  epithelial  lamina,  within  which  the  enamel  of  the  tooth  is  developed. 
In  the  process  of  development,  the  lamina  becomes  constricted  so  as  to 
form  a  narrow  band  or  cord,  which  later  atrophies,  leaving  the  enamel  organ 

within  the  substance  of  the  submucous  tissue.  In  this  process  many  epi- 
thelial cells  are  left  deposited  within  the  connective  tissue  and  these  masses 

may  become  the  center  of  epithelioma  (Figs.  373  to  381). 

Secondary  Carcinoma  of  Jaws.— The  points  of  entry  of  secondary  carci- 
noma of  the  jaws  are  as  follows:  For  the  maxillae,  the  skin  and  the  mucous 

membrane  of  the  mouth  and  nose;  for  the  mandible,  the  lips,  tongue,  the 

parotid,  sublingual  and  submaxillary  glands.  Under  the  title  of  "India- 
rubber  jaw,"  Cleland  has  described  an  unusual  case  of  mandibular  carci- 

noma in  which  the  whole  bone  was  infiltrated  with  a  whitish  neoplasm  and 
rendered  so  soft  that  it  could  be  sliced  with  a  knife.  The  growth  in  this 

case  had  probably  originated  in  one  of  the  submaxillary  glands.  Metas- 
tatic carcinoma  of  the  jaws  is  very  rare.  Two  cases  have  been  reported  by 

Batzaroff,  one  each  in  the  maxillae  and  the  mandible,  both  secondary  to 
carcinoma  of  the  breast. 

Etiology. — Many  etiological  factors  in  carcinoma  of  the  skin  and  mucous 
membrane  of  the  lips  are  also  to  be  reckoned  with  in  connection  with  this 

form  of  cancer.  Chief  among  them  is  smoking,  either  of  a  pipe  or  cigar- 
ettes, and  holding  a  quid  of  tobacco  in  contact  with  the  cheeks.  This  may 

explain,  in  part,  why  the  higher  percentage  of  patients  is  among  males. 
Sometimes  the  local  irritation  or  trauma  may  be  caused  by  particles  of  food, 
artificial  teeth,  etc.  A  number  of  patients,  though  comparatively  few, 
present  a  family  history  of  cancer  of  the  jaws. 

Symptoms. — Carcinoma  of  the  alveolar  processes  appears  at  first  as  a 
small,  round  swelling  on  the  gingival  mucous  membrane,  with  indurated, 
sharply  outlined  margins.  Soon  the  bone  is  thickened  and,  at  the  same  time, 
softened  so  that  it  may  easily  be  penetrated.  The  teeth  become  loose  and 
fall  out.  There  is  some  pain,  though  in  the  beginning  this  may  be  absent. 
In  the  maxillae,  the  tumor  gradually  spreads  toward  the  antrum  of  Highmore, 

while  in  the  mandible  it  grows  toward  the  interior  of  the  mouth.  In  ad- 
vanced stages  the  mandible  may  undergo  spontaneous  fracture.  Otherwise 

the  symptoms  in  the  mandible  are  very  much  like  those  in  the  maxillae. 
Central  carcinomata  are  ushered  in  with  great  pain,  the  cause  of  which 

is  usually  not  understood  and,  as  a  rule,  a  number  of  teeth  are  extracted 
in  the  hope  of  relief.  The  pain  is  unquestionably  due  to  pressure  on  the 
nerves  which  so  abundantly  supply  the  parts.  Edema  of  the  nasal  mucous 
membrane  on  the  affected  side  or  the  appearance  of  polypi  in  the  nose  often 
lead  the  patient  to  the  rhinologist.  Sooner  or  later  the  bone  itself  appears 
swollen,  its  plates  having  been  forced  apart  by  the  growth  and  reduced 
partly,  or  wholly,  to  mere  shells. 

56 
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Fig.  745. — Carcinoma  of  the  mandible  with  metastasis  to  the  glands  on  the  right  side  of the  neck.     {Dr.  Deichmillcr.) 

Fig.  746. — Carcinoma  of   the  mandible  with  extensive  external  ulceration  of  the  skin. 
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Pressure  symptoms,  involving  the  eyeball,  and  mechanical  disturbances 
of  various  kinds  follow,  the  same  as  in  cases  of  sarcoma.  Palpation  reveals 
the  mass  to  be  soft,  also  the  bony  shell,  with  here  and  there  harder  regions 

and  parchment-like  crepitation  under  the  fingers.  The  soft  structures, 
including  the  skin,  are  involved  even  sooner  than  in  sarcoma.  At  first  the 
skin  adheres  to  the  underlving  tissues  and  becomes  lustrous  and  bluish  in 

Fig.  747. — Inoperable  carcinoma  of  the  mandibic  invul\-ing  the  entire  lymphatic 
system.  This  patient  had  been  operated  on  five  times  in  three  years.  He  came  to  me  for 
further  operation  which  was  declined. 

color.  Ulceration  follows,  either  leading  into  the  depths  of  the  tumor,  like 

a  sinus,  or  extending  over  the  skin  (Figs.  745  and  746).  Extensive  infiltra- 
tion of  the  cheeks  and  masticatory  muscles  leads  to  limitation  of  motion  of 

the  mandible.  The  ulceration  or  sinus  liberates  a  foul-smelling  secretion,  in- 
dicating that  disintegration  of  the  tumor  mass  is  taking  place,  and  there 

is  an  occasional  hemorrhage  when  the  ulcerative  process  involves  the  wall 

of  some  larger  branch  of  a   blood-vessel.     In  those  cases  of  central   car- 
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cinoma  of  the  maxillae,  in  which  the  tumor  grows  to  a  very  considerable 
size  within  the  bone  before  breaking  forth,  the  secretion  or  hemorrhage  finds 
exit  through  the  nasal  cavity. 

With  the  spread  of  ulceration  and  breaking  down  of  the  tumor,  the 

patient's  general  strength  is  undermined  and  he  becomes  cachectic.  Some 
of   the  malodorous   material,  finding  its  way  into  the  oral  cavity,  is  swal- 

FiG.  748. — Front  view  of  the  same  patient. 

lowed  and  disturbs  digestion,  adding  to  his  debility.  Finally,  the  patient 
may  die  from  sudden  hemorrhage,  cachexia  or  aspirative  pneumonia. 

Metastases  are  usually  observed  in  the  neighboring  glands.  They  are 
more  common  in  carcinoma  of  the  mandible  than  in  the  maxillae.  The 

lymph  nodes  infected  are  to  be  found  in  the  cervical  region  (Figs.  747  and  748). 
In  carcinoma  of  the  maxillae,  the  parotid  gland  is  often  affected  and  in 

the  mandible,  the  submaxillary  and  sublingual  glands. 
Usually  cancer  of  the  jaws  presents  a  rapid  clinical  course.     In  a  few 
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months  from  the  time  of  its  very  first  signs,  the  tumor  may  have  outgrown 
the  Hmits  of  a  possible  operation.  Perthes  mentions  a  case  in  the  dinic 
at  Leipzig  in  which  the  whole  mandible  became  involved  in  seven  weeks. 
The  average  duration  of  life  from  the  time  the  first  symptoms  of  carcinoma 

of  the  jaws  appear  is  two  years  in  non-operated  cases. 

Diagnosis. — In  its  first  stages,  the  diagnosis  of  central  carcinoma  of 

the  maxillae  may  present  some  difficulties.  Sudden  "neuralgic"  pain  in 
the  maxillary  region,  particularly  in  a  person  past  middle  age,  accompanied 
by  hemorrhage  from  one  side  of  the  nose,  is  suspicious.  If  the  bone  is 
found  undergoing  softening  at  any  point,  in  addition  to  the  foregoing  signs, 
the  diagnosis  is  much  more  certain.  When  a  tumor  is  known  to  exist,  but 
its  character  as  to  malignancy  cannot  be  ascertained  from  the  clinical  data 

and  symptoms  present,  an  exploratory  operation  may  be  made  and  a  piece 
of  the  tumor  nipped  off  for  a  microscopical  examination.  H.  Wolff  has 
found  this  procedure  valuable  in  two  cases  where  his  suspicions  determined 

him  to  make  an  exploratory  incision  into  the  maxillary  sinus  before  remov- 
ing the  bone  for  malignancy.  Microscopical  examination  revealed  that  one 

case  was  simply  an  inflammatory  form  of  tuberculosis.  The  other  was  a  max- 
illary sinusitis  with  sequestrum  formation.  No  malignant  tumor  was 

present  in  either  case. 

Carcinoma  of  the  alveolar  processes  must  be  dift'erentiated  from  tuber- 
culosis and  tertiary  syphilitic  swelling.  Very  seldom  actinomycosis  may 

be  located  in  that  region.  A  general  examination  of  the  body  for  evidences 
of  tuberculosis  or  syphilis  is  advisable,  though  microscopical  examination 
of  an  excised  portion  of  the  tumor  will  settle  the  problem  in  any  case. 

Prognosis. — In  carcinoma  of  the  jaws,  the  prognosis  is  even  less  hope- 
ful than  in  sarcoma.  Martens  found  that  in  his  group  of  twenty  cases  the 

trouble  returned  in  from  one  to  thirty-eight  months,  or  an  average  of  nine 
to  ten  months.  The  trouble  may  return  even  after  many  years,  follow- 

ing apparently  successful  operation. 

Treatment. — Many  surgeons  of  great  repute  declare  that  complete  re- 
section is  the  only  recognized  procedure  and  it  must  be  undertaken  as  soon 

as  the  diagnosis  is  made;  that  even  then  it  is  often  too  late  because  of  pre- 
vious faulty  diagnosis  and  the  involvement  of  neighboring  structures. 

Martens,  in  1897,  collected  forty-nine  cases  from  the  literature  and  found 
that,  among  these,  only  two  were  cured.  By  this  is  meant  that  the  patients 
survived  at  least  three  years  following  the  operation,  without  renewal  of 
the  growth.  When  it  is  considered  that  these  were  cases  operated  upon 
by  the  very  best  surgeons,  such  as  Braun,  Birnbaum,  Batzaroff,  Klister, 
Ohlemann  and  von  Petzo  d,  and  that  tumors  have  been  known  to  recur  even 
after  considerably  more  than  three  years  have  elapsed,  the  hopelessness  of 
the  situation  may  be  realized. 

Stein's  data  concerning  the  cases  of  carcinoma  of  the  maxillae,  operated 
upon  at  the  Berlin  clinic  between  1890  and  1900,  are  no  more  encouraging. 
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Answers  to  inquiries  concerning  patients  were  received  in  thirteen  instances, 
and  in  each  the  report  was  that  the  patient  had  died.  Ten  owed  their 

death  to  a  recurrence  of  the  trouble  and  the  other  three  died  of  general  de- 
bility and  cachexia  within  the  first  nine  months  following  the  operation. 

Similarly,  not  one  of  the  twenty-three  patients  operated  upon  at  the  Bres- 
lau  clinic  between  1891  and  1901  remained  free  of  the  trouble  for  as  long  as 
three  years  following  the  operation.  Contrasted  with  these  data,  the 

statistics  of  Konig's  clinic  at  Gottinger,  as  reported  by  Martens,  are  very 
remarkable.  Twenty-nine  of  forty-eight  patients  survived  the  operation 
for  carcinoma  of  the  maxillae  and  eight  of  these  showed  no  return  of  trouble 

Fig.  749. — Central,  solid,  adamantine  epithelioma  of  both  halves  of  the  upper  jaw. 
Colored  female,  aged  fifty-two  years;  tumor  ten  years.  (Bloodgood,  Johns  Hopkins 
Hospital  collection  in  American  Practice  of  Surgery.) 

for  more  than  three  years  following  excision  of  the  bone.  Of  nine  patients 

treated  by  partial  resection,  six  died  on  account  of  recurrence.  The  re- 
maining three  had  not  been  under  observation  for  a  sufficient  length  of  time 

when  the  report  was  made. 
No  case  of  mandibular  carcinoma  is  known  to  have  been  permanently 

cured  or  to  have  remained  free  of  cancer  for  any  considerable  length  of  time 
following  the  operation.  The  case  which  Behm  includes  in  his  statistics 
as  having  remained  cured  for  six  years,  Perthes  believes  to  be  one  not  of 
mandibular  carcinoma,  but,  according  to  the  clinical  history  of  the  patient, 
a  case  of  multilocular  cystoma  of  the  mandible.  The  operative  treatment 
is  dealt  with  later,  page  899. 
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Fig.  750. — Encapsulated  fibrospindle-cell  sarcoma  of  antrum.  White  male,  aged 
twenty-five  years.  Tumor  ten  nionths;  excision  of  upper  jaw;  patient  has  remained 
cured  fourteen  years.  T,  Tumor;  A,  antrum  with  alveolar  border  of  jaw;  M,  molar 
tooth.     {Bloodgood,  in  American  Practice  of  Surgery.) 

Fig.  751. — Inoperable  sarcoma  of  upper  jaw.  Clinical  diagnosis  only.  Colored  male, 
aged  fifty;  pain  and  swelling  of  face.  Five  mon';hs;  obstruction  of,  and  hemorrhage  from, 
right  nares;  bone  capsule  not  preserved;  infiltration  of  soft  parts;  bulging  and  fluctuation 
of  palate.  Death  a  few  months  after  admission.  {Bloodgood,  Johns  Hopkins  Hospital 
collection  in  American  Practice  of  Surgery.) 
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Sarcomata. — The  histology  of  this  tumor  has  been  considered  in  the 
chapter  on  Tumors  in  general,  page  98,  therefore  it  is  not  considered  here. 

Fig.   752. — Cast  of  a  sarcomatous  epulis  in  a  man  fifty  years  old.     Six  month's duration.     {Dunning.) 

In  reviewing  the  literature,  I  cannot  do  better  than  to  quote  from  Bland- 
Sutton: 

"Although  it  is  customary  to  speak  of  sarcomas  which  are  connected 

Fig.  753. — Congenital   angioma   of   mandible   becoming   sarcomatous   twenty-one   years 
later.     (Oakman.) 

with  the  maxillas  and  mandible  clinically  as  tumors  of  the  jaws,  it  would  be 
erroneous  to  describe  them  indiscriminately  as  tumors  of  bone.  In  each 
jaw  there  are,  in  addition  to  the  bone  and  periosteum,  two  structures  to 
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consider — mucous  membrane  and  teeth.  In  the  case  of  the  maxillae,  the 
antrum  requires  to  be  considered,  with  its  gland-containing  muco-periosteum. 

Periosteal  sarcomas  of  the  jaws  are  rare  before  the  fifteenth  year,  but 

they  may  occur  at  any  age,  even  in  infants.  They  belong  to  the  round- 

and  spindle-celled  species  and  grow  very  rapidly.  These  tumors  are  less 
frequent  on  the  mandible  than  the  maxillae;  they  grow  from  any  part  of  it. 
Those  which  spring  from  the  outer  surface  of  the  ramus  are  apt  to  be  mistaken 
for  parotid  tumors. 

^^Pfer" 

Fig.  754. — Medullary  giant-cell  sarcoma  arising  in  symphysis  of  lower  jaw.  Photo- 
graph of  gross  specimen.  White  female,  aged  twenty-one  years.  Tumor  ten  months; 

patient  has  remained  cured  nine  years.  (Bloodgood,  J  alms  Hopkins  Hospital  collection  in 
American  Practice  of  Surgery.) 

Periosteal  sarcomas  originate  in  any  part  of  the  maxillae  (Figs.  750  and  751) 
but  they  rarely  arise  from  its  facial  surface  and,  though  fairly  frequent  on 
the  gums  (Fig.  752),  are  very  rare  in  connection  with  the  mucous  membrane 

of  the  palatine  process.  The  muco-periosteum  of  the  antrum  is  a  common 
situation  for  these  tumors  and,  as  they  grow,  they  cause  thinning  and  ex- 

pansion of  the  walls  of  this  chamber.  This  enlargement  of  the  body  of  the 
maxilla  causes  it  to  encroach  on  the  nasal  fossa  and  obstruct  respiration; 
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Fig.  755. — Periosteal  round-cell  sarcoma  of  lower  jaw.  White  male,  aged  forty-nine. 
Symptoms  of  onset:  loose  teeth  eleven  months;  two  weeks  later,  swelling.  Extraction 
of  teeth  relieved  neither  swelling  nor  pain;  exploratory  incision  by  dentist  was  followed  by 
more  rapid  growth.  The  very  cellular  new  growth  surrounds  the  body  and  ramus  of  jaw. 
Rapid  local  recurrence  and  death.     (Bloodgood,  in  American  Practice  of  Surgery.) 

Fig.  756.  Fig.  757. 

Fig.  756. — Periosteal  osteosarcoma  of  lower  jaw.  Colored  girl  aged  twenty-four  years. 
Pain  three  years;  swelling  of  jaw  three  and  one-half  months.  Resection;  patient  has 
remained  cured  eleven  years.  {Bloodgood,  Johns  Hopkins  Hospital  collection  i^i  American 
Practice  of  Surgery.) 

Fig.  757. — Extensive  epulis  which  was  removed  intra-orally. 
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Fig.  758. — Fibroma  of  eight  months'  duration  in  a  patient  twenty-one  years  of  age 
due  to  irritation  of  gold  crown  and  porcelain  crown  attached  thereto.  It  extended  to  floor 
of  nose  and  did  not  recur.     (Dunning.) 

Fig.  759.- -Epulis  occurring  in  a  child  eleven  years  old. 
without  recurrence. 

The  growth  was  removed 
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often  the  tumor  pushes  up  the  orbital  plate  and  displaces  the  eyeball  (prop- 
tosis),  and  in  a  certain  proportion  of  cases  the  alveolar  border  is  depressed. 
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Fig.  760. — Epulis  completely  covering  the  teeth. 

The  nasal  duct  is  frequently  implicated,  and  when  it  is  completely  obstructed 

epiphora  is  the  consequence.     Clinically,  a  sarcoma  originating  within  the 

Fig.   761. — Plaster  cast  showing  an  epulis  of  the  mandible  which  caused  a  separation  of  the 
teeth.     Removed  without  recurrence. 

antrum  expands  its  walls  and,  by  degrees,  processes  of  the  tumor   make 

their  way  through  and  implicate  the  skin  of   the  cheek  or,  projecting   into 
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the  nasal  fossa,  ulcerate  and  give  rise  to  frequently  recurring  hemorrhage. 
When  the  tumor  perforates  the  posterior  wall  of  the  antrum,  it  will  enter  the 

zygomatic  and  spheno-maxillary  fossae  and  creep  thence  into  the  temporal 

Fig.  762. — Plaster  cast  of  an  epulis  between  the  central  incisor  teeth. 

fossa,  or  make  its  way  through  the  spheno-maxillary  fissure  and  ramify  in 
the  orbit,  or  steal  through  the  sphenoidal  fissure  or  foramen  rotundum  into 
the  middle  fossa  of  the  cranium. 

Fig.   763. — Fibrous  tumor  located  in  the  posterior  wall  of  the  left  pharynx. 

The  mucous  membrane  of  the  hard  and  soft  palate  is  liable  to  malignant 

tumors  belonging  to  the  sarcomas  and  squamous-celled  carcinomas.     It  is 
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also  liable  to  a  peculiar  tumor,  which  is  somewhat  rare,  named  'adenoma 
of  the  palate.'  These  tumors  are  usually  ovoid  in  shape  and  vary  in  size 
from  a  cob-nut  to  a  hen's  egg;  they  occur  more  frequently  in  the  soft  than  in 
the  hard  palate  and  are  invariably  encapsuled.  These  'palatine  adenomas' 
are  complex  in  structure.  Some  possess  glandular  tissue  with  ill-formed  ducts 
and  acini  which,  in  their  structure,  mimic  cancer,  whilst  the  stroma  in  which 

Fig.  764.^Epulis. 

they  are  embedded  imitates  sarcomatous  tissue.  They  occur  most  strongly 
between  the  thirtieth  and  fiftieth  years,  but  they  have  been  met  with  at 
puberty.  They  are  innocent  tumors.  They  have  been  carefully  studied 
by  Stephen  Paget  and  Hutchinson,  Junior.  Many  tumors  described  as 

sarcomas  of  the  jaws  are  endotheliomas." 
Sarcoma  of  the  mandible  is  seen  less  frequently  than  that  of  the  maxillae. 

When  sarcoma  occurs  in  the  mandible,  it  is  usually  associated  with  an 
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osteoma  or  the  two  may  be  thoroughly  interwoven  and  be  an  osteo- 
sarcoma. The  origin  and  development  of  these  tumors  are  the  same  as 

those  in  the  maxillae.  Fig.  753  illustrates  a  case  of  congenital  angioma  of 
the  mandible  which  became  sarcomatous.  I  am  indebted  to  Bloodgood 
for  three  illustrations  showing  sarcomas  of  the  lower  jaw  (Figs.  754  to  756). 

Epulis. — Its  name  implies  a  tumor  upon  the  gum.  It  seems  to  be  on  the 
gums,  yet,  in  tracing  the  growth,  it  is  found  to  originate  from  the  periosteum, 

usually  at  the  border  of  the  dento-alveolar  process.  As  it  develops  it  in- 
volves the  gum-tissue  (Fig.  757).  Very  frequently  it  causes  a  wide 

separation  of  the  teeth  (Fig.  761).     It  is  a  growth  which  occurs  most  fre- 

FiG.  765. — After  operation. 

quently  anterior  to  the  molar  teeth.  It  is  occasionally  seen  in  children  eight 
years  of  age  or  older  (Fig.  759)  and  in  adults,  though  not  common  after  the 
fiftieth  year.     It  is  found  with  equal  frequency  in  both  sexes. 

There  are  two  forms  of  epulis:  one  fibrous  and  firm,  the  other  highly 
vascular  and  erectile,  often  termed  myeloid.  Hemorrhage  occurs  in  the 

latter  on  the  slightest  friction.  An  epulic  tumor  closely  simulates  hyper- 
trophy of  the  gums  which  is  very  often  seen  in  pregnancy.  A  differential 

diagnosis  is  essential  in  these  cases  as  the  treatment  varies  in  each.  The 

rapid  growth  of  the  vascular  epulis  is  noteworthy.  In  forty-eight  hours  a 
growth  which  has  only  been  pared  away  will  recur.  Growing  toward  the 
edges  of  the  teeth,  it  often  completely  obscures  them  from  view  (Fig.  760). 
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Fig.  766. — Small  round-cell  saixoma  of  eight  months'  duration  in  a  boy  twelve  years  of age.  It  started  as  epulis  around  first  molar,  which  was  removed,  and  recurred  after  about 
six  weeks.     {Dunning.) 

Fic.  767.^ — Giant-cell  epulis  of  lower  jaw;  painless  growth  three  years  in  white  male, 
aged  fifty.  The  last  two  molars  have  been  lost,  after  the  appearance  of  the  tumor.  {Blood- 
good,  in  American  Practice  of  Surgery.) 
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Epulis  is  the  most  common  oral  tumor.     It  may  be  found  often  in  the 
mouths  of  those  who  are  careless  in  the  care  of  the  teeth.     It  arises  more 

Fig.  768. — Fresh  specimen  showing  section  and  surface  of  tumor  illustrated  in  Fig.  767. 
Giant-cell  epulis.     {Bloodgood,  in  American  Practice  of  Surgery.) 

Fig.  7680. — Incipient  osteofibroma  of  the  maxilla. 

frequently  as  a  result  of  the  formation  of  salivary  calculus  upon  the  necks 
of  the  teeth.     These  may  extend  up  as  far  as  the  alveolar  border  and  cause 

57 
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an  irritation  of  the  periosteum,  thus  establishing  the  initial  lesion  of  the 
growth.  An  epulis  is  a  benign  tumor  primarily,  but,  being  subject  to 
continuous  irritation,  it  may  become  malignant,  taking  on  the  form  of  a 

sarcoma  or  osteo-sarcoma  (Fig.  766). 

Treatment. — ^It  should  be  removed  in  its  incipiency.  There  is,  perhaps, 
no  class  of  tumors  treated  with  so  little  success  since  the  operator  too  fre- 

quently removes  only  the  growth  as  it  appears  on  the  gums.  This  is  an  error, 
based  upon  a  misunderstanding  of  its  true  pathology.  To  remove  such  a 
growth  without  completely  removing  all  the  cells  from  which  it  originates 

Fig.  769. — Extensive  osteofibroma  of  the  mandible. 

is  sure  to  prove  a  failure.  It  is  necessary  to  cut  down  to  the  bone,  removing 
the  periosteum  and  some  of  the  bone  as  well.  By  so  doing,  the  tumor  with 
its  base  will  be  removed.  It  so  happens  sometimes  that  the  pericementum 
of  one  or  more  teeth  may  be  involved  in  the  growth.  In  this  event,  their 
complete  removal,  together  with  the  corresponding  alveoli,  is  indicated. 

After  the  removal  of  the  tumor  with  the  periosteum  and  bone,  the  cavity 
should  be  packed  with  gauze  from  time  to  time,  thus  stimulating  granulation. 

In  pregnant  women  it  is  not  an  uncommon  error  to  operate  an  hyper- 
trophy of  the  gums  which  has  been  mistaken  for  epulis.     During  the  period 
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of  gestation,  the  whole  organism  seems  to  be  endowed  with  a  tendency  toward 

the  multiplication  of  cells,  so  the  gums  respond  under  irritation.  The  gums 
bleed  easily,  which  causes  the  patient  to  refrain  from  cleansing  the  teeth  and 

mouth.  After  delivery,  hypertrophy  of  the  gums  usually  subsides  quickly 

without  treatment.  It  is  advisable  to  exercise  greater  diligence  in  cleans- 

ing the  teeth  and  mouth.  Tannic  acid  and  glycerin  (10  grains  to  the 

ounce)  may  be  used  advantageously  to  contract  the  engorged  capillaries 
and  arrest  the  hemorrhage. 

Fig.  770. — Fibroma  of  the  cheek  which  was  removed  intra-orally.     Before  operation. 

LIGATION  OF  THE  EXTERNAL  CAROTID  ARTERY  PRELIMINARY  TO  RESECTION 
OF  THE  MANDIBLE 

Any  measure  capable  of  decreasing  hemorrhage  would  thereby  de- 

crease the  danger  of  asphyxia  or  post-operative  pneumonia.  With  this 
aim  in  view.  Lesser  in  1882,  and  before  him  Reyher  and  Weljaminow,  carried 

out  a  preliminary  ligation  of  the  common  carotid  in  cases  of  upper  jaw  re- 
sections. The  practice,  however,  never  gained  in  favor  because  of  the 

danger  which  ligation  of  the  common  carotid  presents.  Zimmerman  and 

Reis  found  that  as  many  as  one-fourth  of  the  patients  afterwards  showed 
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serious  affections  of  the  brain,  such  as  softening  and  paralysis.  Kocher 
states  that  the  Hgation  of  the  common  carotid  artery  in  an  old  person  with 
arteriosclerosis  is  practically  a  death  sentence. 

The  practice  of  compressing  or  ligating  temporarily  one  or  both  external 

carotids  during  the  operation  is  not  open  to  such  objections  (Fig.  773). 
This  must  not  be  done,  however,  in  patients  with  advanced  arteriosclerosis. 

On  the  other  hand,  simple  prophylactic  ligation  of  the  external  carotid, 

Fig.  771. — Before  operation. 

as  practised  first  in  1891  by  Bryant  and  later  recommended  by  Kocher, 
Konig,  Schlatter  and  others,  is  the  safest  procedure. 

The  external  carotid  is  easily  and  safely  ligated  (see  p.  1025),  and  this 
preliminary  operation  presents  no  danger  of  thrombosis  if  carried  out  at  a 
distant  point  from  its  bifurcation.  It  is,  of  course,  far  better  and  equally 
safe  to  carry  out  the  ligation  of  the  external  carotid  on  both  sides. 

The  careful  researches  of  Madelburg,  Lipps  and  others  have  established 
that  the  saving  in  hemorrhage  is  very  considerable.  The  field  of  operation 
is  not  bloodless,  of  course,  inasmuch  as  anastomoses  are  frequent  with  the 
internal  and  branches  of  the  opposite  external  carotid,  but  the  bleeding  is 
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lessened  sufficiently  to  make  the  preliminary  ligation  of  the  external  carotid, 
at  least  on  the  affected  side,  a  highly  desirable  procedure. 

Fig.  772. — After  operation. 

This  is  illustrated,  for  instance,  in  such  a  case  as  the  one  reported  by 

Seidel,   in  which   the   maxillae  were   resected.     The   external   carotid   was 

/ 

Fig.  773. — Digital  compression  of  carotid  artery.     {Manvedd.) 

hgated  first  on  one  side,  but  not  on  the  other.     The  result  was  that  while 

the  operation  proceeded  swiftly  on  the  former,  on  the  latter  side  it  was 



902  ORAL    SURGERY 

frequently  interrupted  by  considerable  hemorrhages  from  the  arteries, 
necessitating  numerous  ligations. 

As  to  the  point  of  ligation,  Konig,  Junior,  prefers  to  apply  the  ligature 
on  the  stem  of  the  external  carotid  between  the  superior  thyroid  and  the 
lingual  branches  rather  than  near  its  base.  This  is  also  recommended  by 

Stein,  who  has  studied  the  subject  in  v.  Bergmann's  clinic.  Ligation  at 
this  point  prevents  the  establishment  of  collateral  circulation  in  the  exter- 

nal carotid  regions  by  the  anastomosis  of  branches  from  the  superior  and 
the  inferior  thyroid.  Bryant,  who  conceived  this  preliminary  operation, 
recommends  bilateral  ligation. 

Incidentally,  with  the  ligation  of  the  external  carotids,  a  number  of 
lymph  glands  are  exposed  along  its  course  and  these  may  be  removed  if 
they  show  signs  of  swelling  or  metastatic  infection. 

Position  of  the  Patient. — In  this  operation  the  position  of  the  patient  is 
very  important.  The  usual  horizontal  position  is  permitted  only  during 
the  preliminary  external  incisions,  but  with  the  opening  of  the  oral  cavity, 

the  patient's  position  must  be  changed  so  as  not  to  favor  the  aspiration  of 
blood. 

Most  surgeons  place  their  patient  in  a  recumbent  or  upright  position 
while  assistants  hold  his  head  a  little  forward,  so  that  the  blood  escaping 
when  the  bone  is  severed  may  flow  outward  instead  of  into  the  larynx. 

This  position  is  particularly  desired  for  patients  under  semi-narcosis. 
Other  surgeons  prefer  the  plan  suggested  by  Rose  in  1874  of  allowing 

the  patient's  head  to  hang  low  over  the  edge  of  the  table.  With  this  posi- 
tion the  patient  must  be  completely  anesthetized  before  the  operation  is 

commenced.  The  extreme  hyper-extension  of  the  head,  which  is  held 
downward  almost  at  right  angles  to  the  body,  permits  the  blood  that  es- 

capes to  flow  out  through  the  mouth  and  nostrils.  The  soft  parts  may  be 

incised  first,  with  the  patient  in  the  ordinar}^  horizontal  position,  and  then 
his  head  may  be  brought  down  for  the  excision  of  the  bone  proper,  although 

Rose  did  not  hesitate  to  hold  the  patient's  head  in  this  position  from 
the  first  and  until  the  operation  was  completed. 

The  great  disadvantage  of  this  position  is  the  fact  that  it  favors  passive 
congestion  of  the  field  of  operation  and  increases  the  hemorrhage  to  such 
an  extent  that  experienced  surgeons,  such  as  Batzaroff,  Bubrik,  Miiller  and 
others,  have  abandoned  it  after  a  trial.  So  great  is  the  congestion  that 

the  patient's  entire  head  and  face  become  discolored  and  swollen. 
Ligation  of  the  external  carotids  does  not  do  away  with  the  chief  ob- 

jection to  this  position  of  the  head,  because  the  congestion  and  hemorrhage 
which  it  causes  are  chiefly  venous.  The  plan  has  been  suggested  by  Stein 
and  carried  out  by  Konig,  Junior. 

Protection  of  the  Air  Passages  by  Tampon-canule  and  Intubation. — 
The  tamponing  of  the  trachea,  devised  by  Trendelenburg  for  the  protec- 

tion of  the  air  passages  against  the  inflow  of  blood,  has  never  won  the  pro- 
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fession's  approval  and  may  be  mentioned  now  only  as  a  historical  fact. 
On  the  other  hand,  preliminary  tracheotomy  and  intubation,  also  pro- 

posed by  Trendelenburg,  may  be  considered,  according  to  Perthes,  to  be  on 

trial  as  yet. 

Both  he  and  Nussbaum  have  proposed,  at  about  the  same  time,  though 

independently  of  each  other,  the  application  of  compresses  above  the  trache- 

otomy tube  so  as  to  prevent  any  blood  from  trickling  down.  The  anes- 
thetic is  administered  through  the  tracheotomy  tube.  This  plan  was 

suggested  in  1869  and,  as  early  as  1874,  surgeons  discovered  very  serious 

objections  to  it.  Above  all,  tracheotomy,  in  itself,  is  a  very  serious  com- 

plication to  bring  upon  the  patient  at  the  time  of  operation  w^hen  his 
strength  is  so  heavily  taxed  otherwise.  Besides,  it  may,  in  itself,  be  the 

cause  of  very  unpleasant  complications,  such  as  inflammation  of  the 

trachea,  due  to  the  pressure  of  the  tube,  and  bronchitis.  The  tracheoto- 
mized  patient  endures  great  tortures  because  of  his  inability  to  expel  the 

mucus  and  saliva  gathering  in  the  back  of  his  throat.  What  is  more, 

the  danger  of  pneumonia  is  increased  by  the  preliminary  tracheotomy. 

The  latest  statistics  on  the  subject  are  those  given  by  v.  Bergmann, 

covering  the  years  1890-1900.  They  show  that,  out  of  fourteen  patients 
in  which  preliminary  tracheotomy  was  carried  out,  five  died,  and  four  of 

these  on  account  of  broncho-pneumonia,  while,  out  of  the  thirty-three  cases 
of  total  resection  of  the  jaw  without  preliminary  tracheotomy,  only  two  died, 

one  of  erysipelas.     (In  the  other  no  post-mortem  examination  was  held.) 

Preliminary  tracheotomy  has  been  abandoned  by  most  surgeons,  includ- 

ing the  discoverer  of  the  method.  Instead  of  tracheotomy,  various  sur- 
geons have  attempted  to  obtain  the  same  results  by  a  simpler  device,  such 

as  catheterization  or  intubation  of  the  larynx.  Rab^  conceived  this  idea 
in  1873.  Improvements  on  it  have  been  made  by  Eisenmenger  in  1893, 

O.  Dwyer,  the  inventor  of  intubation,  in  1894,  Stockum  in  1898,  Kuhn  in 

1 90 1  and  by  Schlechtendahl  in  1902. 

Perthes  maintains  that  Kuhn's  device  is  the  best  and  this  also  ap- 

pears from  Dirk's  study  of  it.  At  the  surgical  congress  in  1905,  Rutter 
performed  a  complete  resection  of  the  upper  jaw  on  a  patient,  who  was 

anesthetized  through  Kuhn's  oral  tube,  to  demonstrate  how  the  progress  of 
the  operation  is  not  interfered  with  by  the  presence  of  the  tube  passing 
into  the  trachea. 

In  1906  Dirk  reported  on  seven  operations  under  intra-oral  intubation 
narcosis;  three  of  these  cases  were  resections  of  the  upper  jaw. 

After  operation  by  this  method,  patients  remain  singularly  free  of  pul- 
monary or  tracheal  svmptoms  of  irritation.  The  value  of  this  method,  for 

the  prevention  of  the  greatest  post-operative  danger,  remains  to  be  proven. 
When  circumstances  arise  calling  for  tracheotomy,  the  patient  should 

be  placed  on  his  back  with  the  shoulders  raised  and  the  head  thrown  back- 
ward.    No  time  is  to  be  lost  in  performing  the  operation  if  edema  of  the 
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glottis  or  a  foreign  substance  has  interrupted  the  respiration.  The  knife 
should  be  thrust  into  the  trachea.  The  incision  starts  below  the  thyroid 
cartilage  in  the  middle  line.  It  is  carried  downward  about  one  and  a  half 

inches.  Immediately,  the  parts  should  be  retracted  by  two  suitable  re- 
tractors so  as  to  favor  the  easy  ingress  of  air.  We  are  acting  in  an  emergency 

in  carrying  out  the  above  operation  and  we  cannot,  therefore,  take  into 
consideration  the  technic  usually  employed  when  haste  is  not  demanded. 
If  necessity  does  not  call  for  rapidity,  the  skin  may  be  incised  and  the 
trachea  approached  more  deliberately.  All  bleeding  vessels  should  then 
be  ligated  and  the  trachea  opened  into.  A  hemostatic  forceps  should  be 
introduced  into  the  trachea  and  the  wound  edges  separated  so  as  to  enable 
the  operator  to  introduce  a  tracheotomy  tube.  It  is  made  of  silver  and 
consists  of  two  pieces,  an  inner  and  an  outer  tube  (Fig.  774).  The  tube  is 
kept  in  place  by  passing  tape  around  the  neck  and  fastening  it  to  the  holes 
in  the  outer  cannula. 

I 
Fig.  774. — -Tracheal  tube,  Luer's,  made  in  six  sizes  of  aluminum. 

It  is  very  important  to  remove  the  inner  tube  frequently  and  cleanse 
it  to  prevent  infection  of  the  upper  air  passages  and  to  allow  air  to  pass 
freely.  A  thin  screen  of  fine. gauze  should  be  placed  over  the  opening  to 
prevent  dust  from  entering  the  trachea. 

Disinfection  and  Asepsis. — In  all  oral  operations,  the  mouth  must  be 
cleaned  thoroughly.  For  some  time  before  the  operation,  the  patient  should 
be  directed  to  use  frequent  mouth  washes.  Carious  teeth  must  be  filled 
or  extracted,  especially  before  upper  jaw  resection,  and  the  oral  toilette 
should  be  thorough  whenever  presence  of  an  ulcerating  carcinoma  does  not 

render  this  impossible.  Even  in  the  most  helpless  cases,  thorough  clean- 
liness should  be  insisted  upon. 

RESECTION  OF  THE  MANDIBLE  AND  THE  MAXILLJE 

Indications  for  Removal. — Diseases  which  invade  the  mandible  and  the 
maxillae  and  call  for  their  resection,  in  whole  or  in  part,  are  the  following: 

I.  A  tumor  involving  the  bone,  such  as  osteoma,  sarcoma,  carcinoma 
and  mixed  tumors.  These  growths  may  be  limited  to  a  certain  area  of  the 
bone  or  involve  the  greater  part  or  whole.     On  examination  of  the  mandible, 
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the  growths  apparently  develop  in  certain  locations.  On  close  observation 

with  the  aid  of  a  Rontgen  photograph,  their  nature  and  extent  may  be  de- 
termined. An  odontoma  leads  to  a  solution  of  the  bone  with  absorption  of 

its  substance.  It  may  be  easily  mistaken  for  a  bony  tumor.  The  removal 
of  the  bone  in  the  treatment  of  such  a  growth  is  a  great  mistake.  Osseous 

growths  are  sometimes  limited  to  a  certain  area  of  the  bone  though  com- 
pletely surrounding  it.  Whether  to  remove  the  entire  bone  or  the  diseased 

portion  is  to  be  determined  by  a  careful  diagnosis. 

The  practice  of  removing  the  entire  mandible  in  the  treatment  of  all  carci- 

FiG.  775. — Showing  the  method  of  removing  the  mandible  intra-orally  for  carcinoma 
of  the  alveolar  processes  together  with  the  soft  parts.  A  thin  layer  of  the  lower  border  of  the 
bone  was  left  as  indicated  by  the  dotted  lines. 

noma  is  uncalled  for.  I  realize  that  many  slirgeons  of  wide  repute  are  of 
the  opinion  that  carcinoma  of  the  mandible  calls  for  its  complete  removal, 

but  experience  in  the  management  of  such  patients  convinces  me  that  re- 
section of  the  entire  mandible  is  a  mistake.  Should  a  carcinoma  appear 

on  one  side,  involving  the  submaxillary  gland,  the  floor  of  the  mouth  and  one- 
half  of  the  tongue,  the  diseased  tissue  should  be  removed,  together  with  some 
of  the  normal  tissue  beyond.  An  artificial  substitute  may  be  adjusted 
to  take  the  place  of  the  lost  bone. 

The  extent  of  the  disease  will  guide  the  operator  in  resecting  the  mandible. 
It  is  true  that  it  becomes  necessarv  sometimes  to  disarticulate  and  remove 
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Fig.  776.  Ftg.  777. 

Fig.  776. — Patient  showing  condition  of  lower  jaw  five  years  after  operating  as  de- 
picted in  Fig.  775.     No  recurrence. 

Fig.  777. — Shows  the  occlusion  of  the  teeth  following  the  removal  of  a  section  of 
the  mandible  extending  from  the  cuspid  tooth  to  the  glenoid  fossa.  No  external  incision 
was  made. 

Fig.  778. — Shows  a  front  view  of  the  pa- 
tient in  repose. 

Fig.  779. — Profile  view  of  side  from  which 
the  bone  was  removed. 
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the  entire  mandible.  On  the  other  hand,  sometimes  all  that  is  required  is 

to  remove  a  large  section  of  the  den  to-alveolar  process  and  allow  a  bridge  of 
bone  to  remain  along  the  lower  border  sufhciently  strong  to  serve  as  a 
means  of  preserving  the  normal  contour  of  the  face  (Figs.  775  and  776).  The 

great  deformity  following  the  removal  of  a  sfection  of  the  mandible  with- 
out adjusting  prosthesis  is  very  conspicuous.  It  needs  only  the  removal 

of  a  small  section  to  distort  the  features. 

2.  In  addition  to  tumors,  caries  and  necrosis  of  bone  from  various 

causes  call  for  resection  (Figs.  777  to  779).  Necrosis  may  be  due  to  scarlet 

fever,  typhoid  fever,  tooth  infections,  phosphorus,  mercury,  arsenic  poison- 
ing, etc.  The  loss  of  the  vitality  of  the  bone  from  phosphorus  poisoning 

may  call  for  the  removal  of  part  or  all  of  the  bone. 

3.  As  a  sequel  of  compound  fracture,  large  sections  of  the  bone  are  some- 
times lost.  Diseases  which  call  for  the  removal  of  the  mandible  have  al- 

ready been  described  (Figs.  780  to  782). 
The  technic  of  the  operation  will  now  be  given.  It  should  be  the  aim 

of  every  operating  surgeon  to  avoid  making  external  incisions,  when  possible. 
Diseased  teeth,  followed  by  abscesses,  necrosis  or  caries  of  the  bone,  may 

be  removed  intra-orally,  together  with  the  bone  involved.  This  may  be 
accomplished  with  comparative  ease.     Drainage  should  be  provided. 

Partial  Resection  of  the  Mandible  in  Its  Horizontal  Parts. — Any  portion 
of  the  body  of  the  mandible  may  be  removed  intra-orally.  The  prevailing 
custom,  however,  is  to  expose  the  mandible  through  an  external  incision. 

To  remove  intra-orally  that  portion  of  the  mandible  just  anterior  to^the 
ramus  and  as  far  forward  as  the  cuspid  tooth,  a  retractor  is  placed  in  the 
angle  of  the  mouth  and  the  cheek  held  back  while  the  tongue  is  depressed. 

If  the  first  bicuspid  and  the  third  molar  are  in  place  they  should  be  ex- 
tracted. A  vertical  incision  should  then  be  made,  just  anterior  to  the  ramus, 

through  the  mucous  membrane,  periosteum  and  as  deep  into  the  bone  as 
necessary.  Another  incision  should  be  made  immediately  posterior  to 
the  cuspid  tooth,  extending  lingually  and  buccally  below  the  mandibular 

canal.  The  question  of  preserving  the  periosteum  is  always  to  be  con- 
sidered. If  normal,  it  should  be  saved  by  dissecting  it  back.  If  it  is  to 

be  removed  together  with  the  diseased  bone,  the  incision  is  started  at  the 

lowest  point  of  the  posterior  incision  and  carried  forward  to  converge^with 
the  point  of  the  anterior  incision,  and  the  block  of  bone  removed  (Fig.  783). 
These  incisions  are  made  with  the  use  of  the  surgical  engine  and  circular 

saw.  The  nerve  and  blood-vessels  are  cut.  If  there  is  much  hemorrhage, 
the  canals  may  be  plugged  with  sterile  orange-wood  sticks.  The  muco- 
periosteum  should  then  be  brought  together  with  horse-hair  sutures.  The 
parts  should  be  irrigated  with  boric  acid  or  normal  salt  solution.  This 
should  be  done  frequently. 

Partial  removal  of  the  bone  just  described  does  not  change  the  facial 
contour,  nor  will  it  materially  interfere  with  its  function.     The  adjustment 

i 



MAXILLARY   AND   MANDIBULAR   TUMORS 909 

of  prosthesis,  therefore,  is  not  necessary.  Eventuall}',  after  the  parts  are 
permanently  healed  and  no  longer  sensitive  to  pressure,  an  artificial  denture 
may  be  substituted. 

There  is  a  popular  belief  among  dentists  and  many  surgeons  that  the 

removal  of  the  mandibular  nerve  and  artery  must  deprive  the  teeth  of  sensa- 
tion and  blood  supply.  The  same  condition  which  follows  the  removal 

of  a  nerve  in  facial  neuralgia  is  maintained  here.  We  have  removed  the 
mandibular  nerve  and  blood-vessels  and  it  is  unreasonable  to  assume  that 
the  pulps  of  the  teeth  will  no  longer  live.  Since  all  the  teeth  on  the  affected 

side  are  anterior  to  the  field  of  operation,  they  are  dependent  upon  anasto- 
mosing branches  for  their  nerve  and  blood  supply.     It  is  thus  that  the  vitality 

Fig.  783. — The  removal  of  a  section  of  the  alveolar  process  intra-orally.  a,  Tumor;  b, 
soft  parts  dissected  from  the  bone;  c,  posterior  incision  in  the  bone  from  above  downward. 
Dotted  line  shows  the  path  of  the  engine  saw. 

of  the  teeth  is  preserved.  Undoubtedly  the  maintenance  of  vitality  comes 
from  the  arteries  in  the  immediate  neighborhood  and  from  the  sympathetic 
nervous  system. 

Should  occasion  require  the  resection  of  the  anterior  part  of  the  mandible, 
it  is  important  to  retain  the  symphysis  and  the  periosteum.  The  technic  is 
practically  the  same  as  the  method  described  above.  This  resection  causes 
a  marked  depression  of  the  lower  lip  and  consequent  deformity  of  the  face. 
An  artificial  denture,  in  the  form  of  a  bridge  or  plate,  should  be  adjusted  to 
overcome  the  deformity. 

Partial  Resection  of  the  Mandible. — For  removal  of  extensive  tumors 
involving  a  portion  or  the  whole  of  the  body  of  the  mandible,  the  bone 
should  be  resected.     In  removing  this  bone,  it  is  necessary  to  cut  away  not 
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only  the  growth,  but  some  of   the  normal  tissue,  therefore  incisions  should 
be  made  well  beyond  the  tumor. 

A  section  of  the  mandible  involving  half  of  the  bone  may  be  removed 

either  intra-  or  extra-orally.  Frequently,  only  one-half  of  the  mandible  is 
invaded  by  the  disease.     If  the  operation  is  made  intra-orally,  a  central  incisor 

Fig.   784. — Periosteal  elevator. 

tooth  should  be  removed  and  the  bone  and  mucous  membrane  divided  in  the 

median  line  with  a  circular  engine  saw.  The  bone  is  carefully  denuded  of  its 

periosteum  by  means  of  a  periosteal  elevator.  This  is  passed  along  the  lingual 
and  buccal  surfaces  of  the  teeth.  A  slightly  curved  periosteotome  (Fig. 

784)  can  be  employed  advantageously  to  denude  the  under  portion  of  the 

,^'' Fig,  785. — Shows  line  of  incisions  through  the  soft  parts  employed  in  making  a  partial 
or  complete  resection  of  the  mandible.  An  incisor  tooth  is  removed  to  facilitate  the  cut- 

ting of  the  bone. 

bone.  After  this,  an  incision  is  made  through  the  soft  parts  along  the  anterior 

border  of  the  ramus.  This  portion  of  the  bone  is  also  denuded  of  its  peri- 
osteum. The  free  bone  is  now  dislodged  from  its  articulation  by  twisting 

out  and  inward  (Figs.  785  to  790).  The  articular  capsule  usually  ruptures,  but 
occasionally  it  may  be  necessary  to  divide  it  with  a  knife.     The  hemorrhage 
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attending  this  operation  is  considerable  sometimes,  but  it  may  always  be  con- 
trolled by  catching  the  vessels  as  soon  as  they  are  divided  and  bv  the  use  of 

gauze  'packs  for  a  few  minutes.     The  inferior  dental  artery  and  nerve  are  di- 

FiG.   786. — Shows  muco-periosteum  removed  from  bone   {b)  with  curbed  periosteal  eJe- 
vator  (a).     The  muco-periosteum  is  removed  from  the  buccal  surface  in  like  manner. 

Fig.  787. -Shows  the  bone  exposed  and  engine  saw  cutting  the  bone  from  above  down- 
ward, just  anterior  to  the  ramus;  a,  periosteum  reflected  back. 

vided  just  as  they  enter  the  inferior  dental  foramen.  The  artery  should  be 
caught  before  doing  this.  Immediate  prosthesis  should  be  employed  (Fig. 

791)- 



912 
ORAL   SURGERY 

The  soft  parts  are  then  approximated  and  sutured  with  horse-hair. 
Ample  drainage  is  provided  by  placing  a  small  rubber  tube  in  the  wound. 
This  is  usually  removed  in  a  few  days.  The  pockets  left  should  be  irrigated 
frequently  with  normal  salt  solution. 

Removal  of  the  Entire  Mandible. — To  remove  the  entire  mandible  intra- 
orally,  it  is  necessary  to  proceed  in  exactly  the  same  way  as  described  above. 
The  periosteum  and  mucous  membrane,  if  normal,  are  first  separated  from 
the  entire  bone  on  both  the  lingual  and  the  buccal  surfaces.  The  symphysis 

of -the  mandible  is  divided  by  means  of  the  circular  engine  saw.  After  this 

is  done,  the  right  side  is  loosened  and  removed  from  the  mouth.     Hemor- 

FiG.  788. — Shows  engine  saw  dividing  the  bone  near  the  symphysis.     In  this  case,  the 
entire  bone  is  being  divided,     a,  Muco-periosteum  reflected  from  bone. 

rhage  is  controlled  by  pressure  and  ligatures.  The  left  side  is  treated  in 
the  same  manner.  Immediate  prosthesis  should  be  employed.  The  soft 

parts  are  sutured  with  horse-hair  and  drainage  provided.  Generally  I 
do  not  use  rubber  tubing  for  drainage;  instead,  I  find  that  frequent  irriga- 

tions give  much  better  results. 
The  removal  of  the  mandible  in  part  or  entire  by  external  incision  is 

accomplished  in  the  following  manner: 
An  incision  is  made  through  the  skin  and  soft  parts  just  posterior  to  the 

angle  of  the  jaw  and  carried  forward  in  the  shadow  line  far  enough  to  give 
access  to  the  greater  portion  of  the  bone.  The  bone  is  then  exposed  and 
divided  in  the  region  of  the  first  bicuspid  or  first  molar  tooth,  as  the  conditions 
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require.  All  the  muscular  attachments  should  be  divided  and  the  bone, 
thus  freed,  may  be  seized  with  strong  forceps  and  twisted  out  of  the  joint. 

In  the  removal  of  the  entire  mandible  the  same  general  rules  apply.  Garret- 

son  states  that  ''Complete  section  of  the  lower  jaw  is  one  of  the  most  dis- 
figuring and  comfort-destroying  operations  that  is  practised  on  the  living 

being,  and  is  never  to  be  performed  without  the  existence  of  a  well-recognized 

or  proven  necessity."  The  disfigurement  of  the  face,  following  the  loss 
of  the  mandible,  may  be  overcome  by  the  skillful  adjustment  of  a  prosthesis. 

Fig.  789. — Shows  half  of  mandible  grasped  with  strong  forceps.  It  is  being  dis- 
articulated, a,  Internal  pterygoid  muscle  cut  through  at  its  attachment  to  the  angle  of  the 

bone;  b,  reflected  muco-periosteura  (this  should  not  be  removed  from  the  bone  as  illus- 
trated); c,  point  of  division  of  the  mandible. 

Resection  of  the  Maxillae. — The  maxillae  need  not  necessarily  be  removed 
entire.  Disease  may  be  limited  to  the  dento-alveolar  processes  or  it  may 
involve  the  entire  bone.  In  certain  cases  both  maxillae  may  be  affected. 
The  diagnosis  once  made  and  confirmed  by  a  Rontgen  photograph,  it  is 
easy  to  determine  the  amount  of  bone  necessary  to  remove.  If  we  are 
dealing  with  necrosis,  it  will  not  be  difl&cult  to  divide  the  soft  parts  and 
remove  a  sequestrum.  If,  however,  an  osseous  tumor  exists,  a  skiagraph 
will  outline  its  borders  and  indicate  the  extent  of  the  incisions. 

58 



914 ORAL    SURGERY 

Fig.  790. — -Cancerous  degeneration  of  the  mandible  which  was  removed  intra-orally 
together  with  the  tumor  of  the  soft  parts. 

Fig.  791. — X-ray  showing  an  artificial  substitute  of  black  rubber  wired  in  the  manuiule. 
The  front  wires  are  covered  with  gutta  percha  to  prevent  irritation.  This  patient  was 
operated  for  carcinoma. 
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Resection  of  a  Portion  of  the  Maxilla. — If  it  becomes  necessary  to  remove 
a  portion  of  the  maxilla  on  either  side,  a  careful  investigation  should  be  made 
before  operation  to  determine  the  best  method  of  removing  the  bone  without 

Fig.  792. — Manner  of  dividing  and  removing  the  maxilla  intra-orally.  The  engine 
saw  is  dividing  the  malar  process  of  the  bone;  b,  the  retractor  lifting  up  the  cheek  and  muco- 
periosteum;  a,  line  of  incision  of  the  muco-periosteum. 

deforming  the  patient  unnecessarily.     Conservatism  is  urged  in  making  these 
operations,  yet  thoroughness  is  essential.     It  is  possible  in  the  removal  of 

Fic.  793. — Shows  engine  saw  separating  the  bone,  leaving  the  floor  of  the  orbit  intact.     The 
retractors  are  exposing  the  nasal  and  malar  process  of  the  bone,     a,  Denuded  bone. 

necrotic  bone  to  preserve  the  teeth.  If,  however,  the  alveolar  processes 
supporting  the  teeth  have  become  necrotic  or  included  in  a  growth,  removal 
of  the  teeth  will  be  necessary.     If  the  teeth  have  been  extracted,  the  incision 
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should  be  made  along  the  border  of  the  alveoli,  and  the  soft  parts  covering 
the  palatal  and  buccal  surfaces  should  be  elevated,  thus  exposing  the  bone. 
If  the  teeth  remain  and  the  external  surface  of  the  bone  only  is  involved, 
an  incision  should  be  made  a  little  above  the  festoon  of  the  gums,  the  soft 
parts  then  elevated  and  the  bone  exposed  (Figs.  792  and  793).  If  a  tumor  is 
present,  it  is  best  removed  by  means  of  a  chisel  or  an  engine  bur,  but  if  the 
bone  is  necrotic,  a  sequestrum  should  be  lifted  from  its  bed  by  forceps  or  a 
bone  elevator.  After  removing  a  tumor,  the  soft  parts  are  brought  in 
contact  with  the  freshened  surface  of  the  bone  and  sutured.  Often  it  is  quite 
as  satisfactory  to  place  a  tampon  of  gauze  between  the  cheek  and  the  maxilla, 

which  keeps  the  periosteum  in  contact  wdth  the  bone.  If  a  large  seques- 
trum has  been  removed,  it  may  be  just  as  well  to  leave  the  tissues  unsu- 

tured,  since  drainage  from  the  parts  is  thus  favored. 
Should  a  tumor  involve  the  palatal  surface  of  the  maxillae,  the  greatest 

precaution  must  be  observed  in  removing  it.  The  soft  parts  should  be 
united  so  as  to  prevent  interference  with  the  function  of  speech.  Often 

a  tumor  of  the  hard  palate  may  be  successfully  removed  piece-meal  through 
the  anterior  nares.     This  preserves  the  integrity  of  the  palate  with  certainty. 

To  remove  a  tumor  intra-orally,  an  incision  is  made  in  the  median  line  of 
the  palate  and  the  periosteum  and  mucous  membrane  elevated.  The  bone  is 
thus  exposed  and  the  growth  may  be  chiseled  away.  Having  accomplished 
this,  the  redundant  soft  parts  are  sutured  in  the  median  line.  It  has  been 

my  practice  to  avoid,  as  far  as  possible,  a  division  of  the  palate  in  remov- 
ing tumors  (Fig.  228).  Any  tumor  of  the  hard  palate  may  also  be  removed 

by  the  nasal  route  or  through  the  antrum  of  Highmore  by  way  of  the  canine 
fossa.  In  operating  through  the  antrum,  a  horizontal  incision  is  first  made 

over  the  canine  fossa  for  a  distance  of  about  an  inch  and  a  quarter.  An- 
other incision  is  carried  upward  from  the  center  of  the  first  for  a  distance 

of  a  half  inch.  The  muco-periosteal  flaps  thus  outlined  are  then  elevated, 
exposing  the  bone.  An  opening  is  made  through  the  bone  into  the 

antrum  and  then  through  the  naso-antral  wall.  The  nasal  surfaces 

of  the  hard  palate  are  now  approached.  It  is  vastly  important  to  pre- 
serve the  integrity  of  the  muco-periosteum  which  forms  the  roof  of  the 

mouth.  Having  exposed  the  nasal  surface  of  the  hard  palate,  we  then 

make  use  of  the  chisel  to  remove  the  bony  tumor  piece-meal,  exercising  great 
care  to  avoid  perforating  the  soft  parts.  After  the  tumor  has  been  cut 

away,  we  have  to  bear  in  mind  the  possibility  of  post-operative  hemorrhage. 
Should  this  occur,  the  posterior  and  anterior  nares  should  be  plugged  with  a 
gauze  or  cotton  tampon.  The  opening  between  the  nose  and  the  antrum 

may  be  closed  if  the  operator  has  been  careful  in  denuding  the  naso-antral 
wall  of  soft  parts,  leaving  a  flap  which  should  be  sutured  with  horse-hair 
or  fine  silk.  The  opening  through  the  canine  fossa  will  close  itseK;  the 
flaps,  however,  may  be  sutured.  The  parts  should  be  irrigated  through  the 
nose  two  or  three  times  dailv  with  boric  acid  or  normal  salt  solution. 
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Complete  Resection  of  the  Maxillae. — Resection  of  both  maxihse  is 
seldom  necessary.  Moreover,  I  am  of  the  opinion  that  the  removal  of  the 
maxillae  has  often  been  done  when  only  a  portion  was  involved.  External 
incisions  are  usually  made.  While  I  admit  that  external  incisions  are 
sometimes  necessary,  I  am  sure  the  operation  may  often  be  done  most 

satisfactorily  intra-orally.  The  work  of  the  surgeon  being  more  easily 
accomplished  through  an  external  incision,  he,  therefore,  prefers  to  so  operate. 
The  disfigured  face  following  external  incisions  should  prompt  the  surgeon 

to  operate  intra-orally  when  possible.  During  the  past  fifteen  years  I 
have  not  had  occasion  to  operate  these  patients  through  external  incisions. 

Fig.  794. -A,  Resection  of  the  left  maxilla.     Depression  of  the  face  was  corrected  by  the 
prosthesis  shown  in  Fig.  843.     B,  Appliance  in  place.     (Schroder.) 

Nor  have  I,  except  in  a  very  few  cases,  had  occasion  to  remove  the  floor  of 

the  orbit  or  the  infra-orbital  ridge.  The  preservation  of  the  latter  is  of 
the  greatest  importance  in  retaining  facial  contour. 

Resection  of  the  Entire  Maxilla. — The  great  flexibility  of  the  lips  and 
cheeks  enables  the  operator  to  retract  them  as  far  as  need  be  to  expose  com- 

pletely the  labial  and  buccal  surfaces  of  the  maxilla.  This  is  accomplished 
by  making  an  incision  from  the  tuberosity  of  the  bone  forward  to  the  median 
line  along  the  alveolar  border.  The  periosteum,  if  normal,  is  denuded  from 
the  bone.  If  no  teeth  are  present,  the  soft  parts  covering  the  hard  palate 
are  elevated,  using  the  above  incision.  If  teeth  are  present,  an  incision  is 
made  along  their  palatal  surfaces  and  the  soft  parts  elevated,  exposing  the 
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bone.  An  engine  bur  or  chisel  divides  the  bone  at  the  malar  process  or 
even  as  far  up  as  the  malar  bone.  The  median  suture  is  then  separated 
and  the  frontal  process  of  the  bone  divided.     The  maxilla  is  cut  away  from 

Fig.  795. — Osteoma  of  the  mandible  in  a  child  10  years  old.  A,  Exhibits  the  growth 
which]  involves  the  left  side  of  mandible  from  the  angle  to  the  cuspid  tooth.  B,  After 
operation. 

the  orbital  plate  by  a  chisel  and  the  bone  removed.  The  soft  tissues  are 
replaced  in  part  and  sutured.  Sufficient  space  is  left  through  which  the 
wound  is  packed  with  gauze.     Later  prosthesis  may  be  adjusted. 



CHAPTER  XXXVII 

TRIGEMINAL  NEURALGIA 

Definition. — In  the  language  of  Dr.  John  A.  Wyeth  ''Neuritis  of  one 
or  more  of  the  branches  of  this  nerve  (the  fifth),  or  of  the  Gasserian  Gang- 

lion, is  one  of  the  most  painful  of  human  maladies  and  its  relief  one  of  the 

most  perplexing  problems  of  surgery."  Trigeminal  neuralgia,  facial  neu- 
ralgia and  trifacial  neuralgia  are  terms  which  have  been  used  interchange- 

ably in  describing  pain  in  and  about  the  face,  involving  the  terminal  branches 

of  the  fifth  pair  of  nerves.  The  term  "neuralgia"  is  derived  from  the  Greek 
roots  neura,  nerve,  and  algios,  pain.  Hence  we  have,  when  translated, 

nerve-pain,  or  pain  in  a  nerve.  "Under  the  head  of  neuralgia,"  says  Prof. 
Flint,  "are  embraced  a  group  of  local  affections  characterized  by  pain 
occurring  without  inflammation  or  any  appreciable  change  in  the  parts  af- 

fected. All  that  can  be  said  of  the  pathological  character  of  these  affec- 

tions is  that  they  consist  in  a  perversion  of  sensibility."  Again,  it  is  de- 
fined as  an  inflammatory  condition  of  the  nerve  or  neuritis.  Spencer  and 

Gask  describe  it  under  the  heads  of  epi-neuritis  and  peri-neuritis,  affecting 
the  sheath  and  perineurium,  respectively,  a  local  and  ascending  neuritis 
and  multiple  or  peripheral  neuritis. 

Etiology. — Neuralgia  is  not  a  disease  per  se.  It  is  the  sequel  of  general 
or  local  disturbances.  The  general  causes  are  relatively  unimportant  as 
an  etiological  factor.  Trigeminal  neuralgia  may  follow  in  the  course  of 
malaria,  influenza,  syphilis,  rheumatism,  diphtheria,  typhoid  fever  or  any 

disease  of  an  infectious  nature  as  a  result  of  the  toxins.  It  may  be  the  se- 
quel of  poisoning  from  chemicals,  as  arsenic,  copper,  lead,  phosphorus,  etc. 

The  local  causes  are  far  more  important  in  the  etiology  of  this  condi- 
tion. Neuralgia  may  be  the  result  of  trauma,  adhesions  from  burns  or 

wounds,  compression,  contusions,  strains,  cold,  blows  and  falls.  Among 

the  causes  from  compression  are  tumors,  intracranial  and  otherwise,  aneu- 
risms, pressure  from  fragments  following  fracture  of  bone,  spiculae  of  bone, 

foreign  substances  thrust  into  the  tissues,  including  bullets  from  gun-shot 
wounds,  metals  or  other  substances  which  have  been  crowded  through 
the  ends  of  root  canals  of  the  teeth  in  the  act  of  filling  them,  stenosis  or 
polypi,  or  disease  of  the  accessory  sinuses  of  the  nose. 

Teeth  as  a  Cause. — The  most  common  causes  of  neuralgia  of  the  second 
and  third  divisions  of  the  fifth  nerve  are  dental  diseases,  injuries  follow- 

ing extraction,  malformation  and  malposition  of  the  teeth,  impacted  teeth, 
fractures  and  nerve  tumors.     The  teeth,  more  frequently  than  any  other 
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tissue  of  the  body,  are  subject  to  disease.  They  are  highly  organized  and 
sensitive  and  abundantly  supplied  with  nerve  filaments  from  the  branches  of 

the  fifth  nerve.  Thus  it  is  easy  to  understand  the  influence  which  the  teeth, 
when  diseased,  exert  upon  the  nerve  centers.  It  is  essential  to  understand 

the  many  diseases  to  which  teeth  are  subject.  They  are,  either  directly 
or  indirectly,  responsible  for  a  greater  number  of  cases  of  trifacial  neuralgia 
than  all  other  causes  combined.     A  tooth  lesion  may  involve  a  nerve  and 

Fig.  796.  Fig.  797.  Fig.  798. 

Fig.  796. — Newly  formed  dentin  bending  into  the  pulp  cavity  and  uniting  with  the 
original  dentin  on  the  part  corresponding  to  the  caries  in  an  incisor,  a,  Caries;  b,  newly 
formed  dentin;  c,  newly  formed  dentin  attached  to  the  root  canal.     (X  4.)     (Heider.) 

Fig.  797. — Section  of  a  left  canine  of  the  maxilla;  the  masticatory  surface  (a)  is  worn 
in  such  a  way  that  steps  are  formed.  The  enamel  is  entirely  gone,  exposing  the  dentin. 
On  the  neck  of  the  tooth  a  penetrating  caries  is  seen  (b).  The  pulp  is  exposed.  Newly 
formed  dentin  is  attached  to  the  wall  of  the  root  canal  at  this  point.     (X  2.)     (Heider.) 

Fig.  798. — Calcium  deposits  on  blood  vessels  from  a  chronic,  fatty  degenerated  pulp  of 
a  right,  perfectly  sound  canine  in  the  mandible,  a,  Rounded  and  sharp  protuberances; 
b,  vessel  partly  affected;  c,  blood  vessel  split  by  deposit.  These  deposits  frequently 
produce  neuralgia.     (Heider.) 

cause  neuritis.  Frequently  neuralgia  is  due  to  the  formation  of  cicatricial 

tissue  about  a  nerve,  induration  of  a  nerve  sheath,  excementosis  or  an  ex- 
ostosis of  the  bony  walls  surrounding  the  teeth.  Though  the  diseased 

teeth  may  be  removed,  the  abnormality  they  have  established  in  the  sur- 
rounding parts  may  remain  to  be  the  nidus  of  neuralgia  of  the  most  severe 

type.  The  unsuspecting  surgeon,  knowing  that  a  tooth  was  removed 
which  formerly  caused  pain,  may  exclude  it  and  the  consequence  of  its 
disease  from  consideration  in  making  his  diagnosis. 
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Facial   neuralgia   may   originate   from    abnormalities    of   the   teeth,    as 
follows : 

pA^iki  m-  /J 

Fig.  709. — Hypertrophy  of  cementum  with  many  calcified  canals  in  the  dentin  at  the 
top  of  a  root,  a,  a,  Remains  of  thickened  and  dull  periosteum;  b,  undulating  layers  of 
cementum;  c,  c,  irregular  holes  penetrating  the  superficial  cementum;  d,  ramified  canals  in 
dentin;  e,  e,  resorption  of  dentin.     (X  6.)     (Heider.) 

VI 

Fig.  800. — Side  view  of  right  lateral  incisor  in  a  horizontal  position  implanted  in  the 
upper  jaw.  a,  Apertura  pyriformis.  Below  'the  projecting  crown  (a)  is  seen  an  analogous 
sharp-edged  round  opening  (6)  near  the  alveolar  process,  c,  Empty  alveoli.  Pressure 
on  the  nerve  by  this  tooth  will  cause  neuralgia.     (Heider.) 

I.  Teeth  which  are  carious. 

a.  From  a  carious  tooth  with  pulp  not  exposed  (Fig.  796),  but  congested 
as  the  result  of  irritation  due  to  the  close  proximity  of  the  carious  cavity 
to  the  pulp  chamber. 
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b.  From  pulpitis  resulting  from  advanced  decay  and  exposure  of  a  tooth 

pulp  (Fig.  797). 
c.  From  the  remaining  living  nerve  branches  of  the  pulp  in  one  root  canal, 

while  the  branches  in  another  root  canal  of  the  same  tooth  have  lost  their 

vitality. 

Fig.  801. — Anterior  segment  of  mandible  with  two  canines,  which  did  not  appear 
through  the  gums  of  an  individual  of  advanced  age.  a-a,  Biscuspids.  The  pressure  of 
these  teeth  frequently^causes  neuralgia.     (He-ider.) 

d.  From  the  low  vitality  of  the  nerve  filaments  of  the  pulp  after  the 
blood, supply  has  been  depleted  (Fig.  798). 

e.  From  pericementitis. 
f.  From  the  presence  of  loose  roots,  partially  exposed  to  view,  which 

remain  as  continuous  irritants  to  the  surrounding  parts  (Fig.  799). 

Fig.  802. — Unerupted  teeth  in  crowded  arches.     The  roots  press  upon  the   mandibular 
'  nerve  and  are  a  common  cause  of  neuralgia. 

II.  Teeth  which  are  not  carious. 

a.  From  teeth  in  crowded  arches,  where  pressure  is  made  backward 

upon  the  large  branches  of  the  nerve  (Figs.  800  to  802). 
b.  From  teeth  about  which  the  gum  tissue  has  receded,  leaving  their 

necks  exposed  (Figs.  803  to  805).  Carious  cavities  not  found  by  the  use  of  a 

fine  exploring  instrument,  causing  the  cementum  of  the  tooth  to   be   ex- 
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tremely  sensitive.     The  tooth,  therefore,  is  the  starting  point  of  extreme 

pain — a  typical  neuralgia. 
c.  From  teeth  whose  pulp  cavities  have  been  partially  filled  by  the  forma- 

tion of  secondary  dentin,  or  pulp  nodules  (Figs.  806  to  808).  These  nodules 

may  be  in  carious  teeth  but,  not  infrequently,  are  found  in  teeth  with  crowns 

free  from  decay.  These  nodules  of  calcific  matter  exert  pressure  upon 

the  nerve  filaments  of  the  pulp  and  oftentimes  are  the  cause  of  most 

extreme  paroxysms  of  neuralgic  pain. 

Fig.  803. — The  jaw  of  the  Homo  Heidelbergenesis,  the  oldest  genuine  relic  of  man, 
which  was  found  near  Heidelberg.  This  mandible  is  preserved  in  the  museum  of  the 
University  of  Heidelberg.  It  is  estimated  that  the  specimen  is  at  least  fifty  thousand 
years  old.  It  will  be  noticed  that  the  bone  has  receded  from  the  roots  of  the  incisor  and 
bicuspid  teeth.  This  is  an  etiological  factor  for  neuralgia  and  oral  infection.  1  From  a 
model  by  the  kindness  of  C.  F  Bodecker. 

d.  From  malposed  or  impacted  teeth  which  lie  in  close  proximity  to  the 

nerve  trunk  and  which  exert  pressure  upon  it,  especially  the  lower  molars, 

the  roots  of  which  extend  deep  into  the  substance  of  the  bone  and  penetrate 

the  canal,  thus  pressing  upon  the  mandibular  nerve  (Figs.  809  and  810).  At  the 

end  of  the  roots  of  such  teeth  abscesses  may  form  and  discharge  into  the 

^  For  further  information  regarding  this  specimen,  see  "Handworterbuch  der  Natur- 

wissenschaften,"  Vol.  IV,  p.  335.     Published  by  Gustave  Fischer,  1913. 
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canal,  causing  infection  and  making  pressure  which  may  produce  the  most 
intense  neuralgia. 

Fig.  804. — See  Fig.  803. 

Fig.  805. — See  Fig.  803. 

Impacted  teeth,  especially  lower  third  molars,  instead  of  assuming  a 
normal  upright  position,  may  lie  parallel  to  the  body  of  the  bone  with  the 
roots  exerting  pressure  on  the  trunk  of  the  nerve.     The  lower  third  molar 
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Fig.  806. — Transverse  section  from  the  neck  of  a  molar  much  worn  on  its  masticatory 
surface.  Amber-colored  dentin  nearly  fills  the  cavity  of  the  pulp.  This  is  intimately 
united  with  the  dentin  of  the  tooth  proper.  Deposits  of  secondary  dentin  in  the  pulp 

cavity  exert  pressure  on  the  nerve  filaments  of  the  pulp  and  frequenth*  cause  neuralgia. 
The- diagnosis  of  this  condition  was  formerly  very  difficult.  With  the  advent  of  the 
Rontgen  photograph,  the  diagnosis  is  easier.     (X  7.)     {Heider.) 

Fig.  807. — A  pulp  stone  in  the  lower  first  molar,  in  a  child  nine  or  ten  years  of  age. 
condition  which  may  cause  neuralgia.     {Cryer.) 
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may  extend  upward  and  inward  through  the  ramus  of  the  bone,  its  crown 

finding  exit  at  the  point  occupied  by  the  inferior  dental  foramen.  (See  Im- 
pacted Teeth.)     Pressing  upon  the  inferior  dental  nerve,  it   becomes  the 

Fig.  808. — Section  of  pulp  in  the  root  of  a  tooth  from  an  old  person.  The  concrements 
of  calcium  are  round,  oval  or  elongated.  The  dimensions  change  from  a  minute  granule 
(b)  to  a  formless  clump  (c).  The  latter  often  show  clefts  and  manifold  incisures.  Bundles 
of  nerves  or  blood-vessels  are  still  recognizable  {a,  a).  The  presence  of  these  deposits  of 
calcium  salts  exert  pressure  upon  the  nerve  filaments  of  the  tooth  pulp.  They  are  often- 

times the  initial  lesion  of  neuralgia.     (X  350.)     (Heider.) 

Fig.  8og. — Impacted  third  molar  causing  neuralgia  by  pressure  on  the  inferior  maxillary 
nerve.     (Cryer.) 

seat  of  neuralgia.     Such  a  tooth  may  move  upward  and  into   the  sigmoid 
notch    (Fig.  811),  or  it   may   pass   outward  and  through  the  cheek.     The 
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Fig.  Sic. — A   molar  tooth   which  partially  occupied   the  mandibular  canal.     This  is  a 
common  cause  of  neuralgia. 

'.       I-"--. 

y 

v.. 
/ 

Fig.  811. — Dentigerous  cyst,  with  inverted  third  molar.     {Marshall.) 
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upper  third  molar  may  pass  backward  into  the  spheno-maxillary  fissure 
(Fig.  812),  exert  pressure  upon  the  posterior  dental  nerve  and  thus  become 
the  center  of  neuralgia. 

The  cuspid  teeth,  or  any  upper  incisor  tooth,  may  be  diverted  from  their 

course,  pass  upward  into  the  infra-orbital  canal  in  contact  with  the  nerve  as 
it  is  about  to  emerge  from  the  infra-orbital  foramen,  and  there  become  the 
seat  of  neuralgia  (Fig.  813). 

Fig.  812. — This  patient  had  been  a  sufferer  from  neuralgia  for  fifteen  years.  This 
skiagraph  reveals  the  presence  of  a  third  molar  in  the  spheno-maxillary  fissure.  Its  pres- 

sure upon  the  posterior  dental  nerve  causes  the  neuralgia.  After  removing  the  tooth  intra- 
orally  the  neuralgia  was  cured. 

Any  tooth  may  take  an  abnormal  position,  migrate  to  an  unexposed 
place,  come  in  contact  with  important  nerve  branches  and  excite  trigeminal 
neuralgia. 

e.  From  teeth  which,  by  reason  of  an  inflammation  of  their  membranes, 

develop  hypertrophy  of  the  cementum — excementosis  or  hypercementosis. 
The  development  of  this  abnormal  growth  of  the  cementum  exerts  great 
pressure  upon  the  surrounding  part,  including  the  nerves. 

Construction.^ — No  training  so  thoroughly  prepares  a  man  for  the  work 
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III.  Injuries  and  local  irritations  in  and  about  the  teeth. 

a.  From  the  passage  of  foreign  substances,  in  the  form  of  root  fillings, 
through  the  end  of  the  roots  (Figs.  814  and  815). 

b.  From  badly  fitting  tooth  crowns  (Fig.  816)  which  extend  beneath  the 
gums  and  into  the  periosteum,  thus  becoming  centers  of  irritation. 
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Fig.  813. — Illustrates  a  skull  from  the  Hunterian  collection,  Royal  College  of  Surgeons, 
London,  which  shows  a  cuspid  tooth  upon  the  right  side  emerging  just  beneath  and  to  the 
inner  side  of  the  orbit.  Its  root  partially  tiUs  the  infra-orbital  canal.  The  left  cuspid  is 
higher  up  and  emerges  into  the  orbit.  Its  root  is  directed  downward.  These  teeth 
(especially  the  right  one)  are  so  situated  that  pressure  must  necessarily  have  been  exerted 
upon  the  infra-orbital  nerve.  The  anterior  surface  of  the  root  of  the  first  right  bicuspid 
tooth  is  partially  exposed  due  to  caries  of  the  bone.  This  is  another  source  of  irritation 
which  might  readily  cause  neuralgia. 

c.  From  the  application  of  clasps  to  the  necks  of  the  teeth  in  the  adjust- 
ment of  artificial  dentures 

d.  From  the  deposits  of  salivary  calculus  upon  the  roots  of  the  teeth, 
causing  irritation  of  the  surrounding  membranes. 

e.  From  malocclusion  of  the  teeth,  forcing  them  far  out  of  their  align- 
ment and  the  roots  making  undue  pressure  upon  their  surrounding  walls. 

f.  From  teeth  which  have  none  occluding  with  them  in  the  opposite  jaw, 
59 
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For  want  of  contact,  such  teeth  rise  in  their  sockets  and  oftentimes  an 
irritation  develops  about  the  roots. 

Fig.  814.  Fig.  815. 

Fig.  814. — -Illustrates  the  presence  of  a  foreign  substance  carried  through  the  apex  of  a 
tooth  root  in  the  act  of  tilling  it.  There  is  an  extensive  destruction  of  the  bone.  The  irrita- 

tion has  unquestionably  extended  to  the  adjacent  nerve.  A  suppurative  process  may  have 
existed  prior  to  the  insertion  of  the  canal  filling.  A  metal  cap  covering  the  tooth  fits  badly 
and  also  may  have  been  a  cause  for  the  irritation. 

Fig.  815.- — -Illustrates  a  bicuspid  and  a  molar  tooth,  the  pulp  canals  of  which  have  been 
filled.  A  portion  of  the  canal  filling  has  passed  beyond  the  apex  of  the  root  and  about 
which  areas  of  disease  exist. 

g.  From  pressure  upon  the  membrane  caused  by  badly  contoured  fillings 

(Fig.  817)  or  poor  approximation.  Metal  incompatibilities,  tooth-picks,  etc., 
may  develop  an  irritation.     When  a  gold  filling  comes  in  contact  with  an 

Fig.  816.  Fig.  817. 

Fig.  816. — A  molar  tooth  upon  which  a  badly  fitting  crown  has  been  adjusted.^  The 
edges  of  the  crown  extend  into  the  soft  parts  and  impinge  upon  the  periosteum.  This  will 
produce  sufficient  irritation  to  cause  neuralgia. 

Fig.  817.— Canal  fillings  extending  beyond  the  apex  of  the  tooth  root  and_ large  metal 

fillings  overlapping  the  cervical  borders.  These  sharp  edges  are  a  source  of  irritation  to 
the  soft  parts  and  if  permitted  to  remain  are  a  frequent  cause  of  neuralgia. 

amalgam  filling,  most  severe  pain  may  ensue.     They  are  like  a  battery 

and  the  current  passing  between  them  produces  a  shock  to    the  nerves 
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with  great  pain.  The  filHngs  need  not  necessarily  be  in  contact.  Some- 
times a  tooth  with  two  small  cavities  in  it  filled  with  different  metals  may  be 

the  center  from  which  severe  neuralgia  may  originate.  The  pain  will  be 
permanently  cured  in  such  cases  by  removing  one  of  the  fillings. 

h.  From  injuries  to  the  alveolar  processes  in  the  extraction  of  teeth,  in 

the  form  of  fractures  of  the  external  and  internal  alveolar  plates,  leaving 
spiculse  of  bone  to  remain  as  irritants. 

i.  From  artificial  dentures,  adapted  to  the  edentulous.  In  the  aged, 
the  mental  foramen  should  be  seen  nearly  and,  in  some  instances,  quite  upon 
the  summit  of  the  alveolar  ridge.  The  mandibular  nerve,  making  its  exit 
from  the  mental  foramen,  lies  only  submucous.  It  may  be  easily  felt  as  it 
emerges  from  the  canal.  An  artificial  denture,  adjusted  without  having 
this  anatomical  fact  in  view,  is  very  certain  to  make  undue  pressure  upon  the 
nerve. 

The  principle  in  adjusting  a  denture  should  be  the  same  as  making  a 

saddle  to  fit  a  horse's  back.  It  is  always  fitted  so  that  the  pressure  does  not 
come  upon  the  spine,  but  is  made  lateral  to  it  upon  the  muscular  portion 

of  the  back.  Failure  to  construct  a  complete  lower  denture  saddle-like,  so 
as  to  relieve  pressure  upon  the  nerve  at  its  exit  from  the  mental  foramen,  is 
the  explanation  of  the  complaint  among  aged  people  and  others  who  wear  full 
lower  dentures.  While  the  plate  is  in,  paroxysms  of  pain  occur  identical 
with  the  toothache  to  which  they  were  subject  prior  to  the  extraction  of  all 

the  teeth;  on  removal  of  the  plate  the  pain  is  relieved.  The  persistent  irri- 
tation of  the  unwisely  constructed  plate  leads  to  an  irritation  of  the  nerve, 

resulting  in  hypertrophy.     Neuralgia  is  almost  certain  to  ensue. 
The  same  condition  often  exists  in  relation  to  full  upper  dentures,  since 

pressure  exerted  upon  the  anterior  branches  of  the  palatine  nerve  will  produce 

a  like  result — irritation,  hypertrophy  and,  in  some  instances,  neuroma, 
followed  by  neuralgia.  Here,  too,  the  dentist  must  so  construct  the  plate 
that  pressure  cannot  be  made  upon  the  nerve  as  it  makes  its  exit  from  the 
incisive  foramen. 

Hypertrophy  and  Atrophy  of  the  Second  and  Third  Divisions  of  the 

Fifth  Nerve. — In  the  study  of  the  etiology  of  trigeminal  neuralgia,  authors 
have  truly  stated  that  it  is  often  impossible  to  discover  its  origin.  Espe- 

cially is  this  the  case  in  tic  douloureux.  Prior  to  the  advent  of  Rontgen 
photography,  many  cases  of  neuralgia,  the  origin  of  which  I  have  pointed 
out  above,  were  classified  in  the  list  of  unknown  causes.  The  presence  of 
atrophy,  hypertrophy  or  neuromata  cannot  be  determined  by  skiagraphy. 
We  know  that  these  conditions  are  causes  of  neuralgia.  We  know  that 
trigeminal  neuralgia  occurs  more  frequently  in  the  second  and  third  divisions 
of  the  fifth  nerve  than  in  the  first,  and  this  is  due  to  the  following  reasons : 

First  Division: 

a.  It  is  not  directly  disturbed  by  lesions  of  the  teeth. 
b.  It  is  less  exposed  than  the  other  branches  and  less  subject  to  trauma. 
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c.  The  bony  canal  it  traverses  is  not  so  long  and  hypertrophy  of  the 
nerve  is  not  restricted  by  pressure  to  so  great  an  extent. 

Second  Division: 

This  is  exposed  to  direct  violence,  blows  on  the  face,  etc.  Lesions  of 

the  teeth,  antrum^  and  nose  are  many. 
Third  Division: 

Like  the  second  division,  it  is  exposed  to  blows  and  lesions  of  the  teeth. 

In  looking  into  the  etiology  of  this  condition,  as  in  all  others,  the  most 

satisfactory  course  to  pursue  is  to  conduct  the  examination  by  exclusion, 

never  forgetting  that  teeth,  which  seem  to  be  free  from  disease,  may  be 

factors  in  causing  neuralgia. 

Age  and  Sex. — -In  my  experience  neuralgia  is  a  condition  which  occurs 
most  frequently  in  middle  life  and  beyond,  although  it  may  develop  in 

younger  subjects.  The  oldest  patient  on  whom  I  have  operated  was  seventy- 

five  years  of  age  and  the  youngest  twenty-three.  Very  little  difference 
seems  to  exist  as  to  the  prevalence  between  the  two  sexes.  Personally,  I 

have  seen  more  cases  occurring  in  men,  while  Sir  Horsley  had  a  slight  pre- 
ponderance of  women. 

In  a  recent  article.  Dr.  Hugh  T.  Patrick-  tabulates  200  cases,  in  which 
96  were  men  and  104  women.  The  age  of  onset  of  the  trigeminal  neuralgia 

is  given  by  him  in  the  following  table: 

Decade Number Per  cent. 

First. . . . 
Second. . 

Third. . . 

Fourth. . 
Fifth.... 

Sixth. . . . 

Seventh. 

Eighth. . 

o-S 

i-S 

S-S 

18.5 

28.0 
29 -S 12. s 

4.0 

Regarding  the  predisposition,  Patrick  says:  "The  diversity  of  opinions 
concerning  predisposition  almost  forces  one  to  conclude  that  nothing  defi- 

nite is  known   The  problem  of  neuropathic  predisposition  is  a 

poor  one  for  statistical  solution.  The  answer  must  largely  be  one  of  opinion. 

I  have  the  impression  that  my  patients  were  rather  more  nervous  than  the 

average,  but  certainly,  as  a  class,  they  have  not  been  essentially  or  even 

notably  neurotic.  That  there  is  no  direct  and  similar  heredity  in  facial 

neuralgia  seems  quite  clear,  though  in  seven  of  my  cases  there  was  a  history 

of  this  disease  in  descendants  or  other  relatives,  in  no  case  was  a  parent  af- 
fected  Migraine  has  been  by  far  the  most  frequent  neurologic 

concomitant.     Of   200  patients,  40  may  be  fairly  said  to  have  had  mi- 

1  See  Disease  of  the  Antrum. 

=  "The  Symptomatology  of  Trifacial  Neuralgia."     J.  A.  M.  A.,  Vol.  LXII,  p.  1519,  1914. 
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graine — certainly  a  much  higher  ratio  than  that  observed  in  the  ordinary 

run  of  patients." 
Anatomy. — The  fifth,  or  largest,  cranial  nerve  is  the  principal  sensory 

and  motor  nerve  supplying  the  head  and  face.  It  arises  from  two  roots  and 

contains  a  ganglion,  thus  resembling  a  spinal  nerve.  The  larger,  or  sen- 
sory, root  arises  from  the  Gasserian  ganglion  located  outside  of  the  brain. 

The  fibers  from  this  ganglion  are  T-shaped  and  send. one  branch  to  the 

periphery  and  another  to  the  brain.  Those  which  enter  the  brain  soon  di- 
vide into  two  bundles,  one  ascending  and  the  other  descending.  At  the 

point  of  entrance  into  the  brain,  there  is  a  considerable  thickening.  This 

is  known  as  the  sensory  nucleus.  Below  this  is  found  the  nucleus  of  the 

spinal  column.  The  descending  fibers  form  the  spinal  tract  of  the  tri- 

geminus. They  end  at  the  second  cervical  segment  of  the  cord.  The  as- 
cending branches  end  in  the  sensory  nucleus. 

The  motor  portion  of  the  nerve  arises  from  two  roots:  one  from  a  nucleus 

near  the  sensory  nucleus;  the  other  from  the  mesencephalic  nucleus  near 

the  locus  coeruleus.  These  fibers  pass  through  the  mesencephalon  to  the 

pons.     The  distribution  of  these  roots  is  not  understood  thoroughly. 

The  Gasserian  ganglion  is  very  important  from  our  standpoint,  es- 
pecially in  the  treatment  of  trigeminal  neuralgia.  This  ganglion  (also  known 

as  the  semilunar  ganglion)  is  located  in  Meckel's  cave.  This  is  situated 
in  the  dura  mater  and  in  a  depression  in  the  surface  of  the  petrous  portion 

of  the  temporal  bone.  The  cavernous  sinus  and  the  internal  carotid  artery 

lie  close  to  the  inner  end  of  the  ganglion,  while  the  foramen  ovale  is  found 

at  the  outer  side.  From  the  convex  side  three  large  nerves  are  given  off. 

These  are  the  ophthalmic,  maxillary  and  mandibular.  On  the  concave  side 

the  sensory  root  arises.  The  temporal  lobe  of  the  brain  lies  above  the 

ganglion.  The  sensory  fibers  pass  over  the  upper  border  of  the  petrous 

portion  of  the  temporal  bone  and  below  the  superior  petrosal  sinus  into  the 

posterior  fossa  of  the  cranium.  From  here  it  takes  a  backward,  median 

and  downward  direction,  thus  reaching  the  pons. 

Regarding  the  innervation  of  the  teeth,  Head  states  as  follows: 

"The  exact  innervation  of  each  tooth  from  the  segmental  areas  seems 
to  vary  somewhat,  but  the  following  table  gives  the  approximate  supply  as 

it  has  been  worked  out  at  present: 

Upper  Jaw Lower  Jaw 
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Classification  of  Neuralgia. — The  classification  of  trigeminal  neuralgia 
has  been  based  upon  the  views  of  different  authors  in  accord  with  their  inter- 

pretation of  symptoms.  We  have,  therefore,  nearly  as  many  classifications 
as  we  have  authors.  In  the  one  prepared  by  Dr.  Henry  Head  of  the  London 
Hospital,  we  find  a  classification  which  seems  to  meet  all  the  requirements. 

It  is  terse  and  logical.     He  classifies  this  condition  as  follows:^ 
1.  Neuralgia  quinti  major  (tic  douloureux),  epileptiform  neuralgia. 
2.  Neuralgia  secondary  to  disease  of  the  nerves  of   the  head;  tumors 

involving  the  fifth  nerve,  post-herpetic  neuralgia  and  the  like. 
3.  Neuralgia  minor. 

This  group  contains: 
(a) True  referred  visceral  pains  due  to  disease  of  the  intimate  structure 

of  some  organ  of  the  head. 

(b)  Pains  due  to  disease  of  the  membranes  or  tissues  surrounding  some 
organ  or  to  actual  affection  of  the  finer  nerve  twigs  by  morbid 

process. 
(c)  Neuralgias  of  the  head  and  face  arising  as  direct  consequences  of 

disease  in  organs  other  than  those  of  the  head. 
4.  Neuralgias  arising  from  general  bodily  states,  such  as  neuresthenia, 

psychasthenia  and  hysteria. 
In  this  article  we  are  particularly,  interested  in  the  first  two  headings. 

Symptoms. — In  tic  douloureux  a  variety  of  symptoms  is  manifest.  A 
sense  of  imrest  and  discomfort  in  the  part  of  the  face  involved  precedes  the 
sharp,  lancinating  pain.  The  pain  may  occur  suddenly,  without  warning  or 

the  slightest  indication  of  its  approach.  •  This  may  appear  anywhere  along 
the  course  of  the  terminal  branches  of  the  fifth  nerve.  There  may  be  one  or 

more  centers  from  which  the  pain  originates.  The  severity  of  the  pain  fre- 
quently causes  contractions  of  the  muscles,  with  contortions  of  the  face. 

Thus  the  spasms  may  appear  suddenly.  The  pain  is  most  excruciating  and, 
while  the  suffering  is  extreme,  it  will  disappear  as  suddenly.  In  the  interim 
between  spasms  there  may  be  absolute  rest  and  freedom  from  pain,  or  there 
may  be  a  dull  aching  which  is  not  hard  to  bear.  The  pain  does  not  appear 
in  regular  intervals  and,  as  the  period  lengthens,  the  patient  is  led  to  believe 
that  he  will  not  have  a  recurrence,  when  suddenly,  without  warning,  there  is 
a  paroxysm  of  burning,  boring,  darting  pain  which  increases  in  severity  and 
duration.  The  patient  will  sometimes  place  his  head  in  his  hands  while  his 
whole  body  is  convulsed  with  rigor  and  pain.  I  have  seen  patients  lie  upon 
the  floor,  with  their  heads  in  their  hands  and  their  knees  approaching  their 
faces,  crying  out  with  pain.  Under  the  violence  of  pain  I  have  seen  men 
whose  hair  was  worn  off  to  the  scalp  and  beards  worn  to  the  skin,  the  result 
of  rubbing  the  parts  when  spasms  were  on.  Paroxysm  of  pain  may  be 

induced  by  the  slightest  touch  of  the  beard  or  mustache.  It  may  be  influ- 
enced by  a  current  of  air,  by  the  act  of  speaking  or  touching  the  lips  or  parts 

1  Allbutt  &  Rolleston  System  of  Medicine,  Vol.  VII,  541. 
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involved  with  the  fingers.  A  jar  or  a  loud  noise,  movements  of  the  muscles 
of  the  face,  movement  of  the  tongue,  laughing,  coughing  or  blowing  the  nose 
may  induce  a  spasm. 

Tic  is  a  most  eccentric  malady.  It  has  been  known  to  occur  with  all 
its  violence,  with  spasms  lasting  an  hour  or  less,  never  to  recur.  One  of 

the  characteristics  of  tic  douloureux  is  that  it  may  remit  during  the  prog- 
ress of  any  other  disease.  On  the  other  hand,  it  may  extend  over  a  period 

of  a  long  life  at  frequent  intervals.  From  a  patient  upon  whom  I  operated 
at  a  public  clinic,  I  learned  that  he  had  been  a  victim  of  tic  douloureux 

for  many  years.  This  man  first  complained  of  pain  in  the  third  divi- 
sion of  the  fifth  nerve,  which  was  located  at  the  mental  foramen.  The 

slightest  touch  on  his  face  in  that  region  would  bring  on  a  paroxysm  of 

pain.  The  pain  was  described  by  him  as  a  "shooting  pain"  which  began 
in  the  region  of  the  mental  foramen.  It  soon  became  so  violent  that  he 
was  thrown  into  a  rigor.  This  man  wore  a  heavy  beard,  and  the  slightest 
touch  to  the  end  of  the  long  hair  would  throw  him  into  a  spasm.  For  relief 
the  teeth  had  been  removed  one  at  a  time  until  he  became  edentulous,  but 
he  still  retained  his  neuralgia. 

Under  the  violence  of  the  agony  the  face  flushes,  the  eyes  become 
distended,  the  muscles  are  fixed  and  the  tension  of  the  face  is  extreme. 

With  the  passing  of  the  spasm  the  face  relaxes,  the  equilibrium  of  the  cir- 
culation becomes  re-established  and  there  is  a  relaxation  with  more  or  less 

exhaustion. 

In  the  supra-orbital  form  of  neuralgia  we  have,  as  an  early  symptom, 
tenderness  of  the  scalp  and  tissues  surrounding  the  nerve  as  it  passes  upward 

in  its  course.  These  are  marked  by  the  passage  of  the  fingers  over  the  fore- 
head. Pressure  over  the  supra-orbital  notch  or  foramen  will  meet  with  a 

quick  response  of  pain.  Brushing  the  hair  over  the  tender  areas  of  the  scalp 

will  also  be  attended  by  pain.  There  may  be  pain  within  the  eye-ball. 
Light  sometimes  affects  the  eye.  Occasionally  this  is  followed  by  conjunc- 

tivitis. Pressure  of  the  hat  is  intolerable  oftentimes.  Pain  is  induced  in  the 

act  of  washing  the  forehead. 

When  the  second  division  of  the  fifth  nerve  is  involved,  the  pain  is  in- 
duced by  placing  the  finger  over  the  infra-orbital  foramen.  The  terminal 

branches  of  the  second  division  extend  to  the  nose,  the  upper  lip  and  the 

cheek,  pressure  upon  any  one  of  which  may  induce  a  spasm.  Accompany- 
ing the  attacks  of  pain  there  may  be  an  excessive  discharge  of  nasal  and 

buccal  mucus,  saliva  and  tears.  A  slight  touch  on  the  part  supplied  by 
the  nerve  may  bring  on  pain,  not  only  locally,  but  in  parts  quite  remote.  All 
the  salivary  glands  are  brought  into  greater  activity,  by  reason  of  the  pain. 
The  pain  may  seem  to  be  in  the  teeth  and  the  demand  is  sometimes  made 

for  the  extraction  of  teeth  which  are  absolutely  healthy. 
The  severity  of  the  pain  in  trigeminal  neuralgia  may  destroy  the  pigment 

of  the  hair  follicles  of  the  eyebrow  and  lashes,  leaving  them  absolutely  white. 
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The  following  is  a  typical  case  of  infra-orbital  neuralgia:  The  patient,  a 
woman  of  thirty-six,  had  been  suffering  for  two  years  from  pain  over  the 
terminal  branches  on  the  right  side.  The  pain  was  intermittent  in  character, 

the  paroxysms  occurring  every  twenty  to  twenty-five  minutes.  They  were 
extreme.  When  the  pain  terminated  she  was  quite  comfortable,  but  the 
dread  and  fear  of  its  recurrence  gave  her  face  a  distressed  look.  There 

were  periods  of  freedom  from  pain  extending  over  an  hour  or  two.  The 
slightest  touch  on  the  upper  lip,  nose  or  cheek  on  the  right  side  caused  the 
pain  to  recur.  It  was  with  extreme  difficulty  that  she  took  her  food.  Her 
normal  weight  was  145  pounds,  but  she  was  reduced  to  117  pounds.  In  the 
diagnosis  of  her  case  it  was  not  possible  to  discover  the  etiological  factor. 
Local  application,  injections  of  osmic  acid,  later  deep  alcohol  injections  and 

medicinal  treatment  failed  to  give  more  than  temporary  relief.  The  infra- 

orbital branch  was  removed  intra-orally,  with  cessation  of  all  symptoms. 
On  exposure  of  the  nerve  as  it  emerged  from  the  infra-orbital  foramen,  it  was 
found  to  be  greatly  enlarged.  That  part  outside  the  foramen  was  at  least 
three  times  as  large  as  that  portion  in  the  canal.  No  doubt,  in  this  case, 
the  neuralgia  was  the  result  of  trauma  which  occurred  some  years  previously, 
but  was  not  remembered  by  the  individual. 

In  the  third  division  or  mandibular  branch  the  pain  is  most  severe  when 
the  lower  lip  is  touched,  though  it  may  be  developed  anywhere  along  the 
course  of  the  nerve,  at  the  mental  foramen  or  upon  the  lingual  surface  of  the 

bone.     Any  movement  of  the  muscles  of  the  face  w^ill  produce  the  spasm. 
A  man,  aged  75,  had  been  a  sufferer  from  mandibular  neuralgia  for  over 

fifty  years.  He  was  a  tall,  powerfully  bulk  farmer,  who,  from  time  to  time, 
had  had  his  teeth  extracted  until  none  w^ere  left.  The  loss  of  a  tooth  and 
blood  gave  him  temporary  relief,  the  pain  recurring  with  equal  violence. 
He  had  also  received  the  usual  treatment  for  neuralgia.  In  a  public  clinic 

before  the  Illinois  State  Dental  Society,  I  completely  removed  the  man- 
dibular nerve  on  the  left  side.  So  great  was  the  relief  that  he  declared  it 

seemed  like  a  new  life  to  him.  In  this  case,  also,  the  nerve  was  found  to 

be  greatly  enlarged  at  the  mental  foramen.  During  the  five  years  sub- 
sequent to  operation  he  was  free  from  pain,  after  which  time  he  disappeared 

from  observation. 

An  interesting  case  of  trigeminal  neuralgia  came  into  my  charge  in  1877.^ 
A  gentleman,  aged  38,  consulted  me  with  reference  to  pain  located  by  him 
in  the  left  second  superior  molar.  A  careful  examination  revealed  no  caries, 

calculus  or  periosteitis,  but  a  slight  congestion  of  the  gums  was  present. 

There  w^as  also  slight  inflammation  of  the  face  at  the  terminal  branches  of  the 
infraorbital  nerve.  He  requested  me  to  extract  the  tooth  described,  but  I 
refused.  Tincture  of  aconite  was  applied  to  the  gums  and  the  following 
prescription  given  him : 

^  Reported  in  Missouri  Dental  Journal,  Vol.  12,  p.  145,  1880. 
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^-  .  . Prussiate  of  Potassium      5i 

Eau  de  Cologne, 

Tincture  of  Aconite  (Fleming's)   aa   oi 
M.  Sig.     Dilute  with  water  and  apply  with  sponge  every  two  to  three 

hours. 

His  condition  was  much  improved  the  next  day.  The  paroxysms  of  pain 
occurred  at  greater  intervals  and  were  less  severe.  Quinine  sulphate,  grs. 
xxiv,  in  four  doses,  and  a  continuation  of  the  local  treatment  were  prescribed. 
Two  days  later  he  seemed  to  be  well.  During  the  following  week  the 
paroxysms  returned  and  he  was  placed  on  the  same  treatment  again.  He 

declared  himself  free  from  pain  in  three  days.  About  a  week  later  he  in- 
formed me  that  a  physician  had  removed  from  him  a  tapeworm  48  feet 

in  length.  The  cause  of  the  disturbance  of  the  nervous  system,  with  the 
neuralgic  pain,  was  at  once  understood.  The  day  following  the  removal 
of  the  tapeworm,  the  local  applications  were  frequently  resorted  to  for  control 
of  the  occasional  paroxysms  of  pain.  I  saw  this  patient  in  1880,  when  I 
learned  that  no  trace  of  neuralgia  had  since  recurred. 

Diagnosis. — The  literature  on  the  subject  of  trigeminal  neuralgia  is 
filled  with  admissions  from  most  eminent  writers  that  the  origin  of  the 
condition  oftentimes  is  not  understood.  As  in  the  management  of  other 
abnormalities,  the  most  important  consideration  is  an  accurate  diagnosis. 
I  do  not  know  of  any  condition  which  calls  for  greater  care  and  patience  on 
the  part  of  the  diagnostician  and  a  more  searching  examination  of  the  history 
and  present  condition  of  the  case  than  is  required  in  making  a  diagnosis  of 
trigeminal  neuralgia.  Proceeding  with  the  history  and  by  exclusion,  ruling 
out  one  possible  cause  after  another,  the  diagnostician  is  able,  in  most  cases, 
to  reach  a  satisfactory  conclusion  as  to  the  origin  of  the  pain. 

Prior  to  the  advent  of  the  Rontgen  photograph,  the  presence  of  local 

irritants,  such  as  abnormalities  of  the  teeth,  malposed  teeth,  foreign  sub- 
stances in  the  tissues,  bony  growths,  etc.,  was  not  easily  discovered.  Many 

cases  have  come  under  my  observation,  the  treatment  of  which  consisted 

chiefly  in  internal  medication  for  the  cure  of  the  neuralgia,  when  local  irri- 
tation was  found  to  have  been  the  sole  cause  of  the  disturbance. 

With  a  knowledge  of  the  history  of  the  patient,  his  family  history,  his 
occupation  and  his  environment,  whether  he  has  been  subject  to  poisoning 
from  any  of  the  agents  named  or  to  any  of  the  diseases  which  might  lower  his 
vitality  and  thus  deplete  his  nervous  energy,  whether  he  has  been  subject  to 
any  injury  or  to  dental  irritation,  we  should  be  able  to  learn  something  to 
assist  us  in  making  our  diagnosis. 

Failing  to  find  anything  subjectively  or  objectively  to  convince  us  as  to 
the  origin  of  the  condition,  we  should  then  secure  a  Rontgen  photograph 

made  by  an  expert.  This  photograph  should  be  so  clear  that  anything  w^hich 
is  not  anatomically  normal  may  be  recognized  easily.     The  history  of  trigem- 
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inal  neuralgia  has  in  it  innumerable  instances  of  cases  treated  by  internal 
medication  alone,  when,  in  the  light  of  modern  diagnostic  facilities,  it  has 
been  traced  to  local  irritants. 

With  these  facts  standing  so  conspicuously  before  us,  we  are  led  to  the 
belief  that  nearly  all  cases  of  neuralgia,  trigeminal  and  otherwise,  are  due  to  a 
local  irritant  somewhere  along  the  course  of  the  nerve,  possibly  in  contact 
with  the  sensorium  commune  itself. 

In  the  rapid  advancement  of  the  science  of  neurology,  may  we  not  expect 
that  same  degree  of  accuracy  to  develop  in  locating  a  nerve  lesion  that  we 
now  have  in  locating  a  break  in  the  Atlantic  cable? 

In  making  a  diagnosis  of  this  condition,  every  suspected  factor  should  be 
considered  carefully  and  the  examination  should  be  most  searching.  All  the 
teeth  should  be  examined  thoroughly  on  all  their  surfaces  and  beneath  the 

gum  when  conditions  seem  to  call  for  it.  Transillumination  should  be  em- 

ployed; the  nose,  throat  and  ear  should  be  examined.  Digital  manipula- 
tion of  the  parts  is  employed  with  a  view  to  locating  hypersensitiveness  of 

the  nerve,  thus  outlining  the  area  involved,  which  gives  a  hint  as  to  the 
division  of  the  nerve  diseased  or  affected. 

In  my  opinion  the  exposed  dental  pulp  represents  the  closest  approach  to 
trigeminal  neuralgia.  However,  one  should  eliminate  disease  of  the  antrum, 
diseases  of  the  parotid,  and  impacted  and  malformed  teeth. 

Treatment. — I  have  previously  stated  that  the  principal  cause  of  trifacial 
neuralgia  is  local  irritation.  I  believe  the  cause  is  chiefly  local  whether  dis- 

covered or  not.  In  making  this  statement,  I  am  not  unaware  of  the  fact  that 
facial  neuralgia  may  have  its  origin  in  pacts  of  the  body  quite  remote  from 
the  seat  of  pain,  as  I  have  pointed  out  in  the  citation  of  some  cases  in  private 
and  clinical  practice. 

The  first  step  is  medication  with  a  view  to  arresting  the  pain  temporarily 

— the  use  of  anodynes,  such  as  phenacetin,  salol,  aconite,  nitroglycerin,  or 
hypodermic  injections  of  codein  or  morphin.  For  quick  relief,  chloroform 

may  be  used  and,  in  cases  not  so  severe,  potassium  bromid.  As  in  the  ad- 
ministration of  anodynes  in  the  treatment  of  other  maladies,  danger  of  estab- 

lishing the  drug  habit  must  be  kept  in  mind  constantly.  Morphin,  cocain, 
codein  and  the  bromids  should  not  be  continued  over  a  lengthy  period. 

The  second  step  in  the  treatment  is  to  discover  and  remove  the  local 
causes,  if  any,  such  as  foreign  bodies,  pressure  of  bone,  irritation  of  teeth 
whether  from  disease,  malposition  or  impaction,  improper  adjustment  of 
artificial  dentures,  scar  tissue,  adhesions,  callous,  exostosis  of  bone,  crowded 
dental  arches,  etc. 

The  third  step  is  the  treatment  of  the  general  causes,  such  as  malaria, 
anemia,  syphilis,  gonorrhea,  etc. 

The  fourth  step  is  local  treatment.  One  of  the  most  efficient  local  rem- 
edies for  the  treatment  of  peripheral  neuralgia  is  menthol,  the  crystals  of 

which  may  be  dissolved  in  alcohol  and  then  diluted  about  one-half  with  water. 
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Several  thicknesses  of  flannel  should  be  saturated  with  this  solution  and  laid 

over  the  region  of  the  pain.  This,  covered  with  oil  silk  to  prevent  evapora- 
tion, will  usually  bring  temporary  relief. 

In  the  management  of  neuralgia  about  the  face,  the  use  of  counter- 
irritants  is  not  advised  as  excoriation  of  the  skin  may  occur,  followed  by 
scars.  Cocain,  novocain  and  eucain  have  been  employed  hypodermically, 
but  these  should  be  handled  only  by  experts  since  the  toxic  action  of  cocain, 
especially,  makes  it  necessary  to  use  it  with  extreme  care. 

Fifth. — In  the  last  decade  measures  have  been  employed  with  a  view  of 
destroying  the  fibers  of  sensory  nerves,  the  periphery  of  which  is  affected 
with  neuralgic  pains.  In  this  class  of  agents,  one  per  cent,  osmic  acid  was 
first  introduced.  Its  advocates  claim  that  pain  is  successfully  terminated  by 
its  action.  However,  the  brief  period  of  immunity  from  pain  following  its 
use  led  to  the  adoption  of  an  eighty  per  cent,  solution  of  alcohol,  carrying  the 
alcohol  into  the  nerve  as  it  makes  its  exit  from  the  cranial  foramen.  These 

agents  should  not  be  employed  so  as  to  interfere  with  the  motor  nerves  in  any 
way,  as  paralysis  might  follow. 

Sixth. — Nerve  stretching  has  long  been  known  as  a  potent  agent  in  reliev- 
ing pain  of  the  greater  nerves.  This  has  been  especially  efficient  in  cases  of 

contraction  or  adhesions. 

Seventh. — Neurectomy,  or  excision  of  portions  of  a  nerve,  has  been  efi&ca- 
cious  in  certain  cases.  Resection  of  the  terminal  branches  of  the  fifth  nerve 

has  been  practised  with  more  or  less  success  in  effecting  the  cure  of  neuralgia. 
The  resection  of  nerves  often  includes  the  removal  of  a  considerable  portion. 
In  such  cases,  the  approach  and  removal  of  the  second  and  third  divisions  of  the 
fifth  nerve  should  be  made  without  external  incisions. 

The  last  resort  in  the  way  of  surgical  procedure  in  the  treatment  of  tri- 
geminal neuralgia  is  the  removal  of  the  Gasserian  Ganglion. 

Having  made  use  of  the  means  at  our  command,  discovered  and  removed 
the  local  irritants,  if  any  there  be,  or  in  the  failure  to  discover  any  local  cause 
of  the  pain  by  use  of  the  skiagraph,  there  still  may  be  present  local  irritants 
in  the  form  of  neuromata. 

First,  an  effort  should  be  made  to  control  the  pain  by  local  applications 
and  internal  medication.  If  no  general  or  local  condition  can  be  discovered  as 
the  cause  of  the  pain  and  local  applications  do  not  bring  relief,  the  question 
then  to  determine  is,  have  we  a  hypertrophy  of  the  nerve,  have  we  a  neuroma 
or  is  the  condition  a  general  neuritis  without  discoverable  local  irritation? 

On  careful  examination  of  the  terminal  branches  as  they  emerge  from  the 
foramina,  enlargements  will  almost  invariably  be  found  in  the  tissues 
outside  of  the  foramina.  These  enlargements  or  growths  may  be  felt 

distinctly  by  digital-  manipulation.  The  nerves  cannot  enlarge  within  the 
bony  canals. 

With  such  a  condition  before  us,  internal  medication,  local  applications  or 
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the  injection  of  osmic  acid  or  alcohol  should  not  be  employed  as  the  removal 
of  the  diseased  nerve  is  called  for. 

Alcohol  Injection. — -While  the  injection  of  alcohol  may  relieve  the  pain 
temporarily,  the  pressure  of  the  enlarged  nerve  upon  its  bony  wall  will, 

as  soon  as  sensation  is  re-established  in  the  nerve,  cause  a  recurrence  of 
pain.  Following  the  repeated  use  of  injections  of  alcohol  in  cases  of  nerve 
enlargement,  I  have  found  it  necessary  to  remove  the  nerve  involved  and, 
as  a  last  resort,  the  Gasserian  Ganglion. 

The  success  which  has  attended  deep  injection  of  alcohol  by  neurologists 
of  great  reputation  has  made  it  popular.  No  doubt  pain  has  been  controlled 
for  a  brief  period  by  these  injections,  though  it  had  direct  origin  in  some  cases 
from  local  irritation,  but  the  recuperative  powers  and  vital  energy  of  the 

nerves  are  soon  re-established  and  sensation  and  pain  recur. 
In  certain  cases,  however,  with  the  injection  of  alcohol,  where  the  operator 

has  been  successful  in  carrying  it  into  the  substance  of  the  nerve,  the  pain 

has  been  removed  permanently,  but  more  frequently  it  recurs.  It  is  advis- 
able to  try  this  treatment  before  resorting  to  surgical  measures. 

In  1910  Weiner,  after  observing  that  the  injection  of  a  fluid  acted  upon  the 
nerve  by  making  pressure  which  stretched  its  fibers,  made  use  of  the  following 
salt  solution : 

Sodium  chloride           6 .  00 

Calcium  chloride           o  ■  75 
Water      1000.00 

Twenty-five  cubic  centimeters  are  used  at  an  injection. 
The  efficacy  of  this  treatment  he  records  as  follows:  in  sciatica  fifty-one 

cases  were  cured  and  eight  improved;  in  trigeminal  neuralgia  twenty-two 
cases  were  cured,  two  improved  and  two  not  improved.  A  comparison  cover- 

ing the  injection  of  alcohol  shows  that  this  method  gives  better  results.  The 
benefit  derived  from  the  injection  of  any  fluid  is  the  stretching  of  the  nerve 
fibers.  Sterile  water  alone  has  been  found  capable  of  terminating  pain  for 

several  weeks.  We  are,  therefore,  led  to  believe  that  the  injection  acts  me- 
chanically and,  as  soon  as  the  pressure  is  relieved  by  absorption  and  the  nerve 

contracts,  pain  returns. 

Dr.  Hugh  T.  Patrick^  reports  that,  in  seventy-five  consecutive  cases,  he  has 
not  failed  to  relieve  the  pain  by  the  injection  of  alcohol  in  a  single  instance. 

He  has  had  no  fatality  and  little  disagreeable  complications.  In  his  seventy- 
five  consecutive  cases,  thirty-six  were  between  sixty  and  seventy  years  of  age; 
thirteen  between  seventy  and  eighty;  and  one  over  eighty. 

Preparation  of  the  Patient. — The  patient  should  be  informed  of  the  nature 
of  the  procedure  and  that  the  operation  will  not  be  free  from  pain.  To 
misrepresent  the  nature  of  the  operation  or  to  deceive  the  patient  in  regard 
to  what  he  must  endure  is  a  practice  that  cannot  be  condemned  too  strongly. 

1  J.  A.  M.  A.,  Vol.  LIII,  p.  1987. 
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To  deceive  him  once  is  to  lose  his  confidence.  To  tell  him  the  truth  is  to 

enlist  his  full  co-operation  in  your  efforts  in  his  behalf.  The  use  of  a  local 
anesthetic  oftentimes  is  advisable  or,  in  extremely  sensitive  patients,  nitrous 
oxide  gas  may  be  employed  as  the  penetration  of  the  needle  and  the  injection 
into  the  nerve  is  unquestionably  attended  with  severe  pain. 

The  merit  nitrous  oxide  has  in  this  treatment  is  that  the  patient  becomes 
anesthetized  quickly  and  as  quickly  recovers  from  it.  The  patient  may  be 
placed  under  the  influence  of  the  gas  while  the  needle  is  passed  into  the  nerve. 
He  is  then  allowed  to  awake  and,  by  slightly  manipulating  the  needle,  it  is 
possible  to  determine  whether  one  has  penetrated  the  nerve  or  not.  If  it 
has  been  entered,  the  patient  is  put  back  under  the  influence  of  the  nitrous 

oxide  and  the  nerve  injected.  When  the  patient  again  recovers  conscious- 
ness, the  pain  will  have  disappeared  entirely,  paresthesia  be  present  and  the 

operation  proven  a  success. 
The  most  careful  aseptic  precautions  must  be  observed  in  the  preparation 

of  the  patient,  the  syringe  and  the  surgeon's  hands.     The  most  disastrous 

Fig.  S18. — Levy-Badouin  cannula.     (Binnie.) 

consequences  might  follow  the  introduction  of  septic  matter  into  the  deep 

wound  which  will  here  be  made.  The  patient's  head  should  rest  firmly 
against  the  table  or  head-rest.  He  should  be  seated  upright,  or  lie  upon  the 
table  with  the  affected  side  upwards. 

Technic. — To  make  deep  injections  into  the  second  and  third  divisions 
of  the  fifth  nerve  as  they  emerge  from  the  foramen  rotundum  and  the 

,  foramen  ovale  requires  the  most  thorough  knowledge  of  regional  anatomy. 
A  great  deal  of  care  must  be  exercised  in  directing  the  needle  and  injecting 
the  nerve  as  it  emerges  from  the  foramina. 

A  Levy-Badouin  needle  with  a  removable  stilette  is  used  for  this  pur- 
pose (Fig.  818).  This  needle  has  a  sharp  point  for  penetrating  the  skin  and 

the  dense  fascia  and  is  provided  with  a  stilette  which  converts  it  into  a  dull- 
pointed  instrument  to  guard  against  wounding  any  vessel  which  may  be  in 
the  line  of  penetration. 

The  technic  of  Levy  and  Badouin  is  given  as  follows: 

"For  the  superior  maxillary  branch,  to  determine  the  point  of  puncture, 
a  line  is  drawn  vertically  from  the  posterior  border  of  the  orbital  process  of 
the  malar  bone  to  the  inferior  edge  of  the  arch  of  the  zygoma  (Fig.  819). 

The  needle  is  to  be  introduced  at  a  point  0.5  cm.  posterior  to  this  line  tan- 
gentially  measured  on  the  lower  edge  of  the  zygomatic  arch.  It  is  then 
directed  slightly  upward  and,  when  introduced  to  the  required  depth  of  5  cm., 

it  is  well  in  the  pterygo-maxillary  fossa  (Fig.  820). 
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"At  a  depth  of  2  cm.  a  bony  obstacle,  in  the  form  of  an  abnormal  coronoid 
process,  may  interfere  and,  still  deeper,  an  anomalous  external  pterygoid 
plate  may  obstruct.  In  either  event  the  needle  must  be  inclined  forward, 
but  not  too  far  since  there  is  danger  of  entering  the  orbit  and  puncturing  the 

eyeball.  It  must  also  be  kept  well  above  the  spheno-palatine  foramen  which 
leads  into  the  nasal  fossae.  The  skin,  cellular  tissues,  anterior  fibers  of  the 
masseter  muscle  and  temporal  tendon  are  penetrated  in  the  course  of  the 
needle. 

"For  the  inferior  maxillary  branch,  the  point  for  puncture  is  ascertained 
on  the  cheek  by  measuring  off  2.5  cm.  along  the  inferior  border  of  the  zygo- 

matic arch  in  front  of  the  descending  bifurcation  of  the  longitudinal  root  of 
the  zygoma  (Fig.  819).  The  needle  inserted  here  to  the  prescribed  depth  of 
4  cm.  arrives  at  the  foramen  ovale  (Fig.  820)  after  having  passed  through 

Fig.  819. — Injections  for  tic. 

skin,  subcutaneous  tissue,  the  zygomatic  insertion  of  the  masseter,  posterior 
portion  of  the  temporal  tendon,  superior  border  of  the  external  pterygoid 

muscle  and,  lastly,  in  front  of  the  temporo-mandibular  articulation,  which 
latter  enables  one  to  avoid  the  transverse  facial  artery,  the  internal  maxillary 
artery  and  veins  and  the  middle  meningeal  artery  which  emerges  from  the 

foramen  spinosum."     (Hecht.) 
The  needle,  with  stilette  slightly  withdrawn  from  its  tip,  is  introduced 

to  the  depth  of  about  i  cm.,  when  the  stilette  is  pushed  forward  and  the  needle 
carried  to  the  last  depth,  the  stilette  withdrawn  and  the  syringe,  containing 
the  solution,  attached  to  the  needle.  The  contents  of  the  syringe  are  then 
slowly  forced  out,  a  minute,  at  least,  being  consumed  in  discharging  the  fluid. 
In  event  of  pain  the  following  day,  the  injection  may  be  repeated. 

It  is  agreed  by  all  authors  that  the  danger  to  the  optic  nerve  contra- 
indicates  the  injection  of  the  opthalmic  branch.     The  depth  of  the  penetra- 
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tion  of  the  needle  varies,  but  to  reach  the  foramen  ovale  it  is  necessary  to 
carry  it  4  cm.  or  i  1/2  inches.  When  the  point  of  the  needle  has  been  carried 

to  the  point  designated,  part  of  the  injection  is  then  made,  the  needle  with- 
drawn a  short  distance,  1/5  of  a  cm.,  and  the  injection  completed.  The 

quantity  of  alcohol  necessary  for  injection  is  from  i  to  2  cc. 
The  difficulty  in  approaching  the  foramen  may  be  very  great.  It  may 

be  necessary  to  make  several  efforts  to  insert  the  needle  before  the  foramen 
is  entered.  In  the  event  that  there  are  supernumerary  foramina  near  the 
foramen  ovale,  the  needle  may  enter  one  of  these,  in  which  case  the  absence 

of  pain  indicates  that  the  nerve  has  not  been  penetrated.  The  needle  should 
not  be  inserted  more  than  5  cm.  as  the  Eustachian  tube  might  be  injured. 

Fig.  820. — Injections  for  tic.     {Binnie.) 

Operators  with  large  experience  in  the  use  of  alcoholic  injections  find 
that  no  unpleasant  effects  occur  after  the  treatment.  We  have  only  the 
edematous  condition  of  the  tissues,  which  cannot  be  regarded  seriously. 
For  a  few  hours  following  the  injection,  there  may  be  paralysis.  This  may 
last  several  weeks  and,  in  extremely  rare  cases,  a  few  months.  Neuralgia 
may  be  termmated  instantly  following  the  operation.  As  the  table  shows, 

however,  in  some  instances  it  is  not  so  happily  controlled  (see  Patrick's 
statistics).  If  the  pain  persists  following  the  injection,  a  second,  third, 
or  even  greater  number  of  injections  may  be  made  with  a  view  to  its 
control.  Ostwalt  of  Paris  employed  several  hundred  injections,  the 
patients  being  affected  with  very  severe  neuralgia  dating  back  six,  seven, 

nine,  ten,  thirteen,  sixteen  and  even  twenty  and  thirty  years.  In  One-third 
of  all  patients  there  was  a  return  of  symptoms  in  four  to  five  months.  A  few 

subsequent  injections,  however,  are  said  to  have  relieved  the  neuralgia  per- 
manently. Very  likely  many  of  these  cases,  if  followed  up,  would  reveal 

recurrences. 
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Patients,  for  whom  injections  have  been  made  and  whose  pain  has  been 

relieved,  even  though  it  recurs  within  a  few  months,  often  prefer  re-injection 

to  a  surgical  operation.  However,  the  surgeon's  judgment  should  guide 
the  patient  in  regard  to  further  treatment. 

In  the  inception  of  neuralgia,  a  terminal  branch  is  frequently  located  as 
the  seat  of  the  pain.  Injections  into  or  about  this  branch  may  bring  relief. 
For  this  work  a  hypodermic  syringe  may  be  employed,  using  a  strong  needle 

about  3  to  4  cm.  long,  and  injecting  from  1/2  to  i  1/2  cc.  of  the  solution.  Al- 

cohol or  Weiner's  solution  may  be  used,  the  former  being  preferable.  The 
terminal  branches  of  the  fifth  nerve,  when  affected  with  neuralgia,  are  easily 
discovered  by  the  linger  placed  in  contact  with  the  foramen  from  which  it 

makes  its  exit.  When  injected  with  the  fluid,  the  nerve  will  become  anes- 
thetized and  the  pain  will  cease.  The  success  of  the  injection  will  be  assured 

provided  the  point  of  the  syringe  enters  the  nerve.  While  the  pain  may  be 

controlled  by  carrying  the  fluid  around  the  nerve,  it  will  become  more  per- 
manent if  the  injection  be  made  directly  into  the  nerve.  We  have  always  the 

possibility  of  injecting  a  portion  or  all  the  fluid  into  a  vein.  No  doubt  this 
has  been  done  often  without  serious  results,  but  one  should  be  careful  as 

thrombosis  and  death  may  follow. 

Treatment  of  the  Terminal  Branches. — As  the  method  of  deeply  in- 
jecting the  second  and  third  divisions  of  the  fifth  nerve  has  already  been 

discussed,  the  terminal  branches  will  now  be  taken  up.  The  first  division 
or  ophthalmic  branch  divides  into  three  terminal  parts:  frontal,  lachrymal 

and  naso-ciliary.  The  frontal  nerve  divides  into  three  terminal  branches: 
supra-orbital,  supra-trochlear  and  frontal  proper. 

The  supra-orbital  nerve  emerges  from  the  supra-orbital  foramen  or  notch 
and  passes  directly  upward  over  the  frontal  bone.  It  may  be  felt  distinctly 
as  it  leaves  the  notch.     The  nerve  is  injected  at  this  point. 

The  supra-trochlear  nerve  may  be  injected  just  above  and  to  the  outer 
side  of  the  pulley  of  the  superior  oblique  muscles.  It  should  be  injected  at 
the  point  where  it  leaves  the  orbit  and  turns  upward  to  supply  the  forehead. 

Injections  into  the  orbit  are  contra-indicated  because  of  the  edema  and  the 
danger  of  destroying  the  eye  or  some  of  its  structures. 

Exsection  of  the  terminal  branches  has  long  been  practised  with  more  or 
less  success  in  terminating  neuralgia. 

If  the  operation  for  the  removal  of  the  terminal  branches  is  accomplished 
in  such  a  way  as  to  extract  the  nerve  back  to  the  base  of  the  crania,  or  nearly 

as  far  as  the  foramina  from  which  they  emerge  from  the  skull,  it  is  too  appar- 
ent to  require  argument  that  such  a  procedure  would  be  more  efl&cient  in 

permanently  terminating  the  pain  than  an  injection  of  alcohol  into  the  sub- 
stance of  the  nerve.  In  the  first  instance,  that  part  of  the  nerve  in  which  the 

pain  originates  and  which  may  have  enlarged  under  irritation  is  completely 
removed.  It  is  apparent,  therefore,  that  the  patient  is  more  likely  to  be  free 
of  pain  a  greater  length  of  time  than  he  would  if,  in  the  second  instance,  the 
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nerve  were  injected  with  alcohol,  which  does  not  destroy  its  structure,  but 
diminishes  its  sensitiveness  or  its  capacity  for  transmitting  sensation.  The 
pain  may  be  relieved  for  a  time,  but  not  usually  permanently. 

The  injections  failing,  as  they  often  do,  two  courses,  are  left  open  for  the 
eradication  of  the  pain.  First,  and  preferable,  is  the  removal  of  the  branch 
or  branches  involved,  called  distal  avulsion;  second,  the  more  radical  and  by 
far  more  dangerous  operation,  the  excision  of  the  Gasserian  Ganglion. 

The  order  of  frequency  of  pain  in  the  three  branches  of  the  fifth  nerve  is 
the  reverse  of  their  numbering: 

ist,  the  third,  inferior  maxillary  or  mandibular  branch; 

2nd,  the  second,  infra-orbital  or  superior  dental  branch; 
3rd,  the  first  or  supra-orbital  branch. 
When  operating  on  the  maxillary  bones  or  in  the  performance  of  opera- 

tions within  the  mouth,  if  of  considerable  magnitude,  it  is  customary  to  make 

external  incisions  to  gain  access  and  to  obtain  a  full  view  of  the  field  of  opera- 
tion. I  hold  that  these  external  incisions,  followed  as  they  are  by  the  forma- 

tion of  scars,  are  in  a  large  majority  of  cases  wholly  unnecessary. 
For  example,  a  patient  suffering  from  persistent  neuralgia  of  the  second  or 

third  division  of  the  fifth  pair  of  nerves,  having  undergone  medication  extend- 
ing over  a  period  of  many  months  with  only  temporary  relief,  is  taken  by  his 

physician  to  a  surgeon  for  diagnosis  and  treatment.  The  surgeon  decides 
that  a  nerve  lesion  exists  and  that  an  operation  is  necessary.  The  patient  is 
prepared,  the  operation  is  proceeded  with  and  an  external  incision  is  made  in 
accordance  with  the  location  of  the  pain.  If  of  the  inferior  nerve,  the  incision 
is  too  frequently  made  along  the  border  of  the  jaw,  the  tissues  are  reflected 
up  so  as  to  expose  the  external  surface  of  the  mandible,  mallet  and  chisel  are 
made  use  of,  the  bone  is  cut  away  so  as  to  expose  the  inferior  dental  canal  and 
the  nerve  removed.  A  saw  is  sometimes  employed  instead  of  a  chisel  for  the 
purpose  of  removing  the  external  layer  of  bone  covering  the  canal.  The 
wound  is  closed  by  suturing  and  the  patient  is  cared  for  antiseptically  until 
the  wound  heals. 

Author's  Operation  for  Neuralgia  of  the  Third  Division  of  the  Fifth 
Nerve. — For  the  removal  of  that  portion  of  the  nerve  within  the  mandibular 
canal  an  external  incision  is  not  necessary,  as  the  operation  may  be  suc- 

cessfully performed  within  the  mouth,  proceeding  as  follows: 
A  small  incision  in  the  mucous  membrane  should  be  made  downward  to  the 

mental  foramen  (Fig.  821).  This  incision  is  made  a  little  below  the  apex 
of  the  root  of  the  second  lower  bicuspid  tooth.  The  nerve  is  exposed  as 
it  makes  its  exit  from  the  mental  foramen,  lifted  up  with  a  tenaculum  and  the 

branches  carefully  dissected  out  of  the  cheek  and  lip.  After  this  a  bur- 
shaped  drill,  propelled  by  the  surgical  engine,  is  employed,  the  bone  cut 
away  from  the  foramen  downward  until  the  mandibular  canal  is  reached. 
A  silver  probe  of  suitable  size  should  be  introduced  into  the  canal  and 
carried  backward  as  far  as  the  inferior  dental  foramen.  This  may  not 

60 
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always  be  possible  as  the  canal  may  be  obstructed  by  a  tooth  root  or  spicula  of 
bone  which  is  really  the  exciting  cause  of  the  pain  as  it  makes  pressure  on  the 

nerve.     The  object  of  using  the  probe  is  to  determine  if  there  is  any  obstruc- 

FiG.  821. — Exposure  of  the  mandibular  nerve  as  it  emerges  from  the  dental  foramen. 

tion  in  the  canal.  Then  a  drill,  after  the  form  of  the  Gates-Glidden 
dental  root  canal  drill  (Fig.  822),  but  much  larger,  may  be  carried  into 
the  canal  and  the  contents  thoroughly  removed.     Fig.  823  illustrates  the 

^i^mmmmmmmmmmmm^^ 

Fig.  822. — A  flexible,  spiral,  hand  drill  used  to  remove  the  mandibular  nerve.        « 

barbed  broach  which  is  used  to  remove  the  nerve  from  the  canal.  A 

larger  drill  is  now  employed  to  ream  out  the  walls  of  the  canal.  The  small 
opening  in  the  bone  may  be  plugged  with  iodoform  gauze,  which  should  be 

Fig.  823. — Flexible,  barbed  broach  also  used  to  remove  the  mandibular  nerve.        ̂  

removed  forty-eight  hours  later.  The  wound  should  be  irrigated  and  re- 
packed.    This  should  be  kept  up  about  ten  days,  when  further  packings 
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are  uncalled  for.  The  wound  in  the  mucous  membrane  will  then  close  very 

promptly.  Fig.  824  illustrates  a  section  of  the  mandible.  The  external 
plate  of  the  bone  has  been  removed  and  the  canal  exposed  to  view.  To 
pass  the  drill  into  the  canal,  it  is  necessary  to  introduce  the  bur  at  the 
mental  foramen,  cut  downward  and  remove  sufficient  bone  to  get  in  direct 

line  with  the  canal.  When  the  drill  is  introduced  it  may  be  carried  back- 
ward and  out  of  the  inferior  dental  foramen,  where  it  is  distinctly  felt  be- 

neath the  mucous  membrane  on  placing  the  forefinger  on  the  lingual 
surface  of  the  ramus  of  the  bone.  The  drill  should  not  penetrate  the 
mucous  membrane. 

The  object  of  this  operation  is  to  clean  out  the  nerve  and  to  prevent  its 

re-development. 
In  order  that  the  nerve  may  not  re-develop,  as  it  is  inclined  to  do,  the 

canal  wall  should  be  drilled  so  as  to  freshen  the  surface  of  the  bone,  thus  caus- 

FiG.  824. — ]\Iandible,  showing  the  mandibular  canal.  The  alveoli  of  a  molar  tooth 
approaches  the  mandibular  canal.  Irritation  at  the  apices  of  the  roots  may  be  the  starting 
point  of  neuritis,  or  an  abscess  forming  there  would  likely  discharge  into  the  canal.  The 
pain  following  would  be  intense. 

ing  an  exudate  and  the  consequent  filling  of  the  canal  with  bony  tissue.  Ex- 
perience has  taught  us,  however,  that  the  canal  does  not  always  fill  with  osse- 

ous tissue  and  the  nerves  will  be  reproduced  in  certain  cases.  To  avoid  this, 
the  canal  may  be  filled  tightly  with  gutta  percha,  moulded  into  it  while  soft, 
thus  preventing  the  development  of  nerve  tissue. 

I  am  of  the  opinion  that  there  is  no  more  reason  for  making  an  external 
incision  for  the  removal  of  the  nerve  within  the  mandible  than  there  would 

be  to  make  an  external  incision  through  the  cheek  to  gain  access  to  the 
third  molar  tooth  for  the  purpose  of  entering  the  pulp  chamber. 

The  time  has  passed  when  making  incisions  on  the  face  will  be  tolerated 
by  intelligent  people  when  the  same  may  be  made  better  within  the  mouth. 
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It  is  unnecessary  to  emphasize  the  importance  of  making  a  careful  diagno- 
sis. To  undertake  the  treatment  of  neuralgia  without  determining  the  pres- 
ence of  abnormalities  connected  with  the  teeth  would  be  to  grope  in  the 

dark  regarding  the  origin  of  the  pain. 
When  neuralgia  affects  the  Ungual  branch,  which  is  rare  compared  with  the 

frequency  of  the  pain  in  the  mandibular  branch,  it  becomes  necessary  to 
expose  the  nerve  and  remove  a  section  of  it.  To  do  this  various  methods  have 
been  employed.  Keeping  in  mind  the  importance  of  operating  with  a  view 
to  leaving  the  parts  in  as  nearly  a  normal  condition  as  possible,  and  the  serious 
objections  to  making  external  incisions  whenever  they  may  be  avoided,  we 
see  at  once  that  some  of  the  methods  of  authors  named  are  not  called  for. 

It  will  also  be  seen  that  measures  advocated  by  some  enable  the  surgeon  to 
make  a  thorough  operation,  accomplishing  all  that  he  is  capable  of  doing, 

without  making  external  incisions  and  thus  causing  unsightly  scars,  dis- 

figurements and  sometimes  absolute  deformities.  It  is  the  surgeon's 
duty,  therefore,  to  choose  a  method  of  procedure  which  w^ill  enable  him  to  do 
his  work  without  leaving  his  patient  permanently  disfigured. 

Sonnenberg  and  Lucke  operated  as  follows:  The  patient  was  placed  with 

the  head  in  Rose's  position,  so  as  to  afford  the  operator  a  satisfactory  view 
of  the  parts.  The  incision  was  made  on  the  internal  surface  of  the  mandible, 
forming  an  angle  corresponding  to  the  angle  of  the  ramus  to  the  body  of 
the  bone.  The  inner  surface  of  the  ramus  of  the  bone  is  thus  exposed. 

The  periosteum  together  with  the  internal  pterygoid  muscle  are  lifted  up- 
ward and  backward  until  the  bone,  the  inferior  dental  foramen  and  the 

mandibular  nerve  which  enters  it  are  exposed  to  view.  The  nerve  is  then 
separated  from  the  accompanying  artery,  picked  up  with  a  tenaculum  or 
fine  hemostatic  forceps  and  pulled  downward  and  backward.  The  surgeon 

may  then  pull  the  nerve  a  considerable  distance  outward  from  the  man- 
dibular canal  and  also  pull  it  downward.  Using  care  to  make  traction  in 

both  directions,  he  will  be  able  to  form  a  fairly  large  loop  of  nerve  tissue. 
It  is  then  drawn  out  of  the  canal  as  far  as  possible  and  cut  off.  Traction 
may  now  be  made  downward  and  backward  from  the  foramen  ovale,  thus 
securing  a  considerable  portion  of  nerve  tissue  within  the  foramen. 

This  method  has  its  advantages,  since  the  small  scar  that  is  left  from  the 
incision  is  made  in  the  shadow  line  and  is  not  especially  conspicuous.  I  would 
recommend  that  the  skin  be  reflected  forward  and  upward  before  the  incision 
is  made  so  that  no  adhesion  forms  between  the  scar  and  the  periosteum  during 
the  process  of  healing.  Such  adhesions  prevent  the  mobility  of  the  skin, 
thus  leaving  a  more  conspicuous  scar  than  will  follow  the  observance  of  the 
precautions  I  have  mentioned. 

Kuhn  and  Brunz'  operation  consists  in  making  a  curved  incision  exter- 
nally along  the  posterior  margin  of  the  ramus  of  the  jaw  from  the  ear  to  the 

anterior  border  of  the  insertion  of  the  masseter  muscle.  The  parotid  gland  is 

lifted  backward  and  upw^ard.     A  saw  is  then  employed,  the  angle  of  the  jaw 
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removed  when  the  nerve  is  to  be  observed  in  the  open  mandibular  canal. 

It  may  be  picked  up  with  a  tenaculum,  drawn  backward  and  removed. 

This  operation  is  a  departure  from  the  principles  I  have  endeavored  to 

promulgate,  viz.,  to  so  operate  as  to  sacrifice  no  tissues  which  may  be  pre- 
served to  the  advantage  of  the  patient;  in  other  words,  to  so  operate  as  to 

leave  the  parts  in  as  nearly  a  normal  condition  as  possible.  In  this  operation, 

especially  in  thin  patients,  the  loss  of  the  angle  of  the  jaw  must  necessarily 

leave  a  conspicuous  deformity. 

Velpeau  and  Linnhert's  method  consists  in  making  an  incision  over  the 
external  surface  of  the  ramus  of  the  bone  about  i  cm.  from  the  lower  and  distal 

border  and  from  3  to  4  cm.  in  length.  The  fibers  of  the  masseter  muscle  are 

divided  lengthwise,  the  bone  denuded  of  the  periosteum,  and  mallet  and 

chisel  employed  to  remove  the  wall  of  the  mandibular  canal,  thus  exposing  the 

nerve  and  artery.  With  a  tenaculum  the  nerve  may  be  removed  easily  and 
excisea. 

Kronlein's  method,  the  retro-buccal  method,  is  still  practised  by  some  sur- 
geons. A  transverse  incision  of  the  cheek  is  made,  beginning  i  cm.  from  the 

angle  of  the  mouth  and  ending  i  cm.  in  front  of  the  lobule  of  the  ear.  This 

incision  calls  for  the  division  of  the  anterior  two-thirds  of  the  masseter 

muscle  and  the  excision  of  the  coronoid  process.  The  steps  necessary  for 

the  exposure  of  the  mandibular  nerve  and  for  its  removal  call  for  two  exten- 
sive incisions,  necessarily  followed  by  disfigurement  of  the  face.  While  this 

method  enables  the  surgeon  to  reach  the  base  of  the  skull  for  the  resection  of 

the  nerve,  other  methods,  which  do  not  leave  extensive  scars,  are  equally 

effective  in  arresting  pain. 

The  Mikulicz  method  is  a  more  radical  procedure.  An  extensive  incision 

is  made  along  the  sterno-cleido-mastoid  muscle  from  the  mastoid  process  as  far 
as  the  level  of  the  great  cornu  of  the  hyoid  bone.  It  is  there  curved  upward 

to  the  anterior  margin  of  the  masseter  muscle,  i  1/2  cm.  beyond  the 

margin  of  the  mandible.  Thus  the  bone  and  the  cervical  portion  of  the  par- 
otid gland  are  exposed.     The  bone  is  sawed  through  by  the  step  method. 

The  extensive  incisions  in  the  face;  division  of  the  bone  and  ligaments; 

the  separation  of  the  greater  portion  of  the  masseter  muscle;  the  injury  to  the 

temporo-mandibular  articulation;  detaching  the  insertion  of  the  internal 
pterygoid  muscle  and  the  injury  to  the  external  pterygoid  muscle;  the  almost 

invariable  rupture  of  the  mucous  membrane  of  the  mouth;  the  danger  of 

general  infection  by  reason  of  the  opening,  which  is  so  likely  to  occur  within 

the  mouth  and  the  wound  generally;  the  possibility  of  failure  of  union  of 

bone  when  once  wired;  the  division  of  the  mylo-hyoid  muscle,  followed  by  its 

retraction;  deep  scars  and  adhesions  to  the  bone — all  mark  this  operation 
inexpedient  and  uncalled  for. 

The  late  Professor  Garretson  made  an  incision  along  the  border  of  the 

mandible,  reflecting  the  tissues  upward,  and  with  the  engine  bur  removed 

that  portion  of  the  external  plate  which  covers  the  canal,  then  seized  the 
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nerve,  pulled  it  down  and  excised  it.  In  the  light  of  modern  methods,  this 
operation  is  unnecessary. 

Professor  Pancoast  operated  by  opening  the  cheek,  excising  the  coronoid 
process,  and  thus  gaining  access  to  the  nerve. 

Agnew  also  opened  the  cheek,  trephined  the  bone  over  the  mandibular 
canal  i  cm.  distal  to  the  anterior  border  of  the  masseter  muscle,  and  thus 
reached  the  nerve. 

To  get  access  to  the  nerve  through  an  external  incision,  the  Cryer  opera- 
tion is  the  most  desirable.  His  incision  is  made  through  the  substance  of  the 

masseter  muscle  and  sufficiently  low  to  avoid  division  of  the  facial  nerve. 

Pig.  825. — Operation  for  the  excision  of  the  mandibular  nerve,  a,  Garretson  operation; 
b,  Agnew  operation;  c,  Pancoast  operation;  d,  Cryer  operation.     {Marshall  after  Cryer.) 

The  periosteum  is  denuded  from  the  bone,  the  soft  parts  lifted  upward  and, 
beginning  at  the  base  of  the  sigmoid  notch,  in  close  proximity  to  the  neck  of 

the  condyle,  a  strong  engine  bur  cuts  downward  one  inch  to  a  point  corre- 
sponding to  the  position  of  the  inferior  dental  foramen. 

The  point  of  the  bur  is  again  placed  in  the  sigmoid  notch,  nearer  the  coro- 
noid process,  carried  downward  to  the  depth  of  the  first  incision,  and  the 

section  of  bone  is  removed  (Fig.  825).  This  notch  maybe  deepened  by  the 
use  of  the  bur,  if  necessary,  until  the  opening  in  the  bone  exposes  the  nerve 
to  view.  It  is  then  picked  up  and  drawn  upward  first  and  then  downward, 
the  object  being  to  remove  the  greatest  amount  of  nerve  tissue  possible. 

If  it  is  intended  to  remove  the  lingual  nerve  also,  by  careful  manipulation, 
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going  a  little  further  inward  with  a  blunt  instrument,  the  nerve  can  be  picked 
up  and  a  section  removed  from  it. 

It  will  not  be  difficult  to  determine  the  difference  between  the  lingual  and 
the  mandibular  nerves.  The  latter  is  more  limited  in  its  movements.  In 

making  an  effort  to  move  it  forward,  it  is  found  to  be  nearly  fixed  in  its  posi- 
tion, while  the  movement  of  the  tongue  permits  the  lingual  nerve  to  be  picked 

up  with  considerable  freedom. 
In  this  manner  the  nerve  is  exposed  nearly  as  far  as  the  foramen  ovale. 

By  drawing  it  down,  gradually  twisting  it  and  placing  forceps  over  forceps  as  a 
saUor  pulls  a  rope,  the  greater  part  of  the  trunk  of  the  nerve  may  be  removed 
as  far  back  as  the  foramen  ovale,  and  sometimes  even  beyond.  The  wound 
is  sutured  and  dressed  aseptically. 

As  recommended  before,  w^henever  it  becomes  necessary  to  make  an  ex- 
ternal incision  for  the  removal  of  this  nerve,  the  Cryer  operation  is  especially 

commended.  It  does  not  disturb  the  temporo-mandibular  articulation  nor 
interfere  with  muscular  function.  It  does  not  leave  as  great  a  scar,  since  the 
incision  is  made  lengthwise  of  the  fibers  of  the  masseter  muscle,  and  the  skin 

unites  kindly.  Moreover,  less  shock  occurs  than  from  any  of  the  more  ex- 
tensive operations  proposed. 

The  Lingual  Nerve  Operation.- — The  Cryer  operation  above  described,  for 
exposing  the  mandibular  and  the  lingual  nerves  by  making  an  opening 
through  the  ramus  of  the  mandible,  is  the  most  expedient  method  when 
external  incisions  are  made. 

Keeping  in  mind  the  desirability  of  avoiding  external  incisions,  the  sur- 
geon may  accomplish  his  work  in  removing  the  lingual  as  well  as  the  man- 

dibular and  the  infra-orbital  nerves  intra-orally  by  employing  Roser's 
operation. 

To  remove  the  lingual  nerve  without  external  incision  is  a  simple  opera- 
tion: The  tongue  is  seized  by  forceps,  carried  forward  and  diverted  to  the 

side  opposite  the  one  from  which  the  nerve  is  to  be  removed.  This  will 
enable  the  surgeon  to  see  the  shining  nerve  through  the  mucous  membrane 
and  to  make  an  incision  over  it,  when  the  nerve  may  be  picked  up,  drawn 
downward  and  divided. 

In  Roser's  method  of  removing  the  nerve,  he  states  that  if  the  widely 
opened  mouth  does  not  offer  sufficient  access,  the  cheek  must  be  divided 
transversely.  With  suitable  retractors,  the  external  incision  probably 
will  not  be  necessary  at  all. 

Parvicini's  method  of  exposing  the  lingual  and  the  mandibular  nerves  is 
commended  since  it  may  be  done  without  dividing  the  external  tissues  of  the 
face.  The  mucous  membrane  is  incised  along  the  ascending  ramus  of  the 

mandible  just  back  of  the  third  molar  tooth.  The  internal  pterygoid  mus- 
cle is  elevated  and,  with  a  blunt  instrument,  the  nerve  is  exposed  to  view. 

Author's  Operation  for  Removing  the  Second  Division  of  the  Fifth 
Nerve. — The  second  division  of  the  fifth  pair  of  nerves,  or  the  infra-orbital 
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branch,  frequently  requires  surgical  operations  in  the  treatment  of  trifacial 

neuralgia.  It  has  been  customary,  in  performing  these  operations,  to  make 

external  incisions  for  the  purpose  of  entering  the  infra-orbital  foramen  and  ex- 
cising the  nerve.  I  have  found  that  equally  good  results  may  be  obtained 

by  raising  the  cheek  with  a  retractor  and  making  an  incision  over  the  cus- 
pid tooth  at  the  folding  of  the  mucous  membrane  (Fig.  826).  The  soft  parts 

are  dissected  up  and  the  nerve  seized  as  it  leaves  the  infra-orbital  foramen. 
The  branches  distributed  to  the  cheek,  ala  of  the  nose  and  upper  lip  are  care- 

FiG.  826. — Infra-orbital  foramen  exposed  by  retracting  the  cheek.     The  nerve  is  in  view. 

fully  dissected  out,  after  which  the  infra-orbital  canal  is  enlarged  by  means  of 
a  drill.  The  nerve  is  seized,  drawn  forward  and  divided.  Thus  we  get  the 

greater  part  of  the  nerve  and  accomplish  the  same  end  that  may  be  gained  by 

making  an  external  incision. 

I  have  been  doing  this  operation  for  the  removal  of  the  infra-orbital  nerve 

during  the  past  twenty-five  years.  I  am  satisfied  that  the  results  obtained 

are  equal  to  those  which  follow  making  extensive  external  incisions,  as  pre- 
viously described. 

Aseptic  gauze  should  be  placed  in  the  wound  and  allowed  to  remain  for 

forty-eight  hours,  after  which  it  should  be  removed  and  a  smaller  piece 
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inserted  in  the  lip  of  the  wound  so  that  union  of  the  parts  may  take  place 

promptly.  The  wound  is  self-draining  and  the  operation  is  followed  by 
immediate  union.  No  evidence  of  the  operation  is  left  in  the  formation  of 
scar  tissue. 

Fig.  827. — Illustrating  the  method  of  removing  the  infra-orbital  nerve  intra-orally. 

FACIAL  PARALYSIS 

Introduction. — Facial  paralysis  is  also  known  as  Bell's  palsy.  The  paraly- 
sis may  result  from  lesions  in  the  cortex,  the  nucleus  or  along  the  course  of  the 

nerve.  Owing  to  this  fact,  it  is  not  feasible  to  describe  facial  paralysis  in 
general.     Each  subdivision  is,  therefore,  taken  up  separately. 

In  reviewing  the  work  done  on  this  subject,  it  is  a  noticeable  fact  that  each 
author  applies  a  different  terminology  in  describing  facial  paralysis.  I  have 

come  to  the  conclusion  that  the  divisions  used  by  Dieulafoy^  are  the  best: 

*  Text-book  of  Medicine,  Appleton  &  Co. 
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1.  Paralysis  of  peripheral  origin. 

2.  Paralysis  of  intra-temporal  origin. 
3.  Paralysis  of  bulbar  origin. 

4.  Paralysis  of  cerebral  origin. 

Fig.  828. — A  groove  director  in  contact  with  the  gingivo-labial  groove.  The  point 
lies  just  below  the  infra-orbital  foramen.  This  illustrates  the  close  proximity  of  the 
oral  mucous  membrane  to  the  foramen.  The  ease  with  which  the  foramen  may  be  ap- 

proached by  the  intra-oral  route  should  preclude  external  incisions. 

Paralysis  of  Peripheral  Origin. — In  this  form  of  paralysis,  the  portion  of  the 
nerve  which  has  emerged  from  the  stylo-mastoid  foramen  is  involved. 
This  part  of  the  nerve  supplies  the  muscles  of  the  skin,  neck,  face  and  anterior 

portion  of  the  scalp.  The  principal  etiological  factor  in  this  form  of  paralysis 

is  exposure  to  cold  or  draft.     The  history  given  by  patients  most  frequently  is 
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that  they  were  sitting  by  an  open  window  or  riding  in  a  train  next  to  an  open 
window.  Exposure  to  cold,  damp  air  is  also  a  frequent  cause.  Tumors, 
injuries  in  which  the  nerve  is  severed  and  operations  about  this  nerve  are  less 

frequent  causes  of  paralysis.  In  new-born  infants  the  use  of  forceps  in  the 
delivery  may  produce  paralysis  by  the  continued  pressure  of  the  blades. 

Syphilis  is  a  rather  frequent  cause.  It  is  one,  however,  which  is  often  over- 
looked. 

Facial  paralysis  usually  makes  its  appearance  very  suddenly.  It  is  rare 
that  both  sides  are  affected  at  the  same  time.  The  face,  on  the  side  affected, 

is  motionless  and  devoid  of  wrinkles  and  expression.  On  requesting  the 
patient  to  laugh  or  speak,  the  signs  become  more  prominent.  The  eyelids 
cannot  be  closed  and  the  lower  lip  is  seen  to  droop.  The  mouth  is  changed 

noticeably,  the  angle  on  the  affected  side  being  lower.  The  patient's  speech 
is  interfered  with  somewhat,  whistling  is  impossible  and  chewing  the  food  on 
that  side  of  the  face  becomes  exceedingly  difi&cult.  This  is  due  to  the  fact 
that  the  patient  is  unable  to  remove  the  particles  of  food  which  collect  between 
the  cheek  and  the  jaw.  On  protruding  the  tongue,  it  deviates  to  the  affected 
side. 

Paralysis  of  Intra-temporal  Origin. — In  this  form  of  paralysis  the  lesion 
occurs  in  that  portion  of  the  nerve  which  is  included  in  the  temporal  bone. 
The  etiological  factors  concerned  in  this  form  of  paralysis  have  particularly 

to  do  with  the  petrous  portion  of  the  temporal  bone,  thus  fractures,  tubercu- 
losis, otitis  media  and  syphilis  are  the  usual  causes.  Exposure  to  cold  is  also 

a  frequent  cause  and  is  said  to  be  due  to  the  fact  that  the  inflammation  set  up 
in  the  nerve  causes  it  to  swell  and  be  compressed  by  the  bony  walls. 

Paralysis  of  Bulbar  Origin. — In  this  form  of  paralysis  the  limbs  are  usually 
affected.  This  is  known  as  crossed  paralysis.  The  face  is  involved  on  the 
same  side  as  the  lesion,  while  the  limbs  on  the  opposite  side  are  paralyzed. 
The  principal  causes  of  this  form  of  paralysis  are  cerebral  tumors,  hemorrhage 
and  softening  of  the  brain.  As  the  oral  surgeon  rarely  has  occasion  to  deal 
with  this  form  of  paralysis,  further  details  are  omitted. 

Paralysis  of  Cerebral  Origin. — This  form  of  paralysis  is  divided  into  two 
varieties  by  Dieulafoy:  the  central  and  the  cortical.  The  central  lesions 
are  hemorrhage,  softening  of  the  brain  and  tumor  formation.  The  paralysis 
of  the  face  occurs  on  the  same  side  as  the  hemiplegia  of  the  limbs.  The 
inferior  portion  of  the  face  alone  is  affected.  In  paralysis  of  cortical  origin, 
the  face  is  affected  to  the  greatest  extent,  while  the  monoplegia  or  aphasia 
varies  according  to  the  site  and  extent  of  the  cortical  focus. 

Prognosis. — Prognosis,  as  a  rule,  is  favorable,  recovery  taking  place  in 
from  two  to  three  weeks.  When  the  reaction  of  degeneration  is  present,  the 
prognosis  is  unfavorable.  It  is  in  these  cases  that  contractures  of  the  face 

appear. 

Treatment. — Little  can  be  done  to  alleviate  this  condition.  The  paralysis 
usually  rims  a  more  or  less  definite  course  and,  in  the  majority  of  cases,  is 
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self-limited.  In  case  the  lesion  is  due  to  syphilis,  the  internal  administration 
of  an ti- syphilitic  medication  will  soon  clear  up  the  condition.  Faradization  is 
indicated,  but  care  should  be  taken  not  to  over-stimulate  the  part  as  con- 

tractures may  result.  If,  after  some  time,  the  paralysis  does  not  pass  away, 
nerve  anastomosis  may  be  undertaken.  The  spinal  accessory  or  hypoglossal 
nerve  may  be  united  to  the  divided  peripheral  end  of  the  facial  nerve.  When 
this  is  done,  the  facial  movements  will  return  slowly,  but  as  a  rule  they  are 
associated  with  those  of  the  shoulder  or  tongue.  It  is  by  education  that  this 
is  overcome. 



CHAPTER  XXXVIII 

THE  SALIVARY  GLANDS 

The  salivary  glands  are  sLx  in  number:  two  parotid,  two  submaxillary 

and  two  sublingual.  The  secretion  of  the  parotid  differs  somewhat  in  com- 
position, as  well  as  in  the  process  of  formation,  from  that  of  the  other  two 

sets  of  glands.  The  secretion  of  each  is  alkaline  in  reaction  and  contains  a 
digestive  enzyme  which  acts  more  or  less  on  the  carbohydrates,  converting 
starch  into  sugar.  The  chief  function  of  these  secretions  is  to  lubricate  the 
buccal  surfaces  and  to  soften  the  food  in  the  process  of  mastication.  This 
is  augmented  by  the  secretion  from  the  numerous  mucous  and  serous  glands 
in  the  submucosa  of  the  buccal  cavity. 

THE  PAROTID  GLAND 

Embryology .^ — "In  the  embryo  of  about  8  mm.  a  slight  furrow  may  be 
observed  in  the  floor  of  the  groove  which  connects  the  lip  groove  of  the  upper 
and  lower  jaws  at  the  angle  of  the  mouth,  and  may  be  known  as  the  cheek 
groove.  In  the  later  stages  this  furrow  deepens  and  eventually  becomes 
closed  in  to  form  a  hollow  tubular  structure  which,  in  embryos  of  17  mm.,  has 
separated  from  the  epithelium  of  the  floor  of  the  cheek  groove  except  at  its 
anterior  end  and  has  become  embedded  in  the  connective  tissue  of  the  cheek. 

This  tube  is  readily  recognizable  as  the  Parotid  gland  and  Stenson's  duct, 
and  from  the  latter,  as  it  passes  across  the  masseter  muscle,  a  pouch-like 

outgrowth  is  easily  formed  which  probably  represents  the  socia  parotides."^ 
The  Parotid  Region. — The  parotid  gland  is  the  largest  of  the  salivary 

glands  and  is  located  in  the  parotid  fossa,  a  definite  space  behind  the  angle 

of  the  mandible.  Portions  of  the  gland  extend  as  far  back  as  the  sterno- 
cleido-mastoid  muscle  and  anteriorly  well  over  the  posterior  border  of  the 
masseter  muscle  and  upwards  to  the  zygoma.  The  gland  is  invested  with  a 
strong  fascia,  which  is  a  direct  continuation  of  the  deep  cervical  fascia.  One 
fold  passes  anteriorly  over  the  gland  and  is  attached  above  to  the  zygoma, 

posteriorly  to  the  cartilaginous  meatus  and  the  anterior  border  of  the  sterno- 
cleido-mastoid  muscle  and  in  front  to  the  masseter  muscle.  The  deep  layer 
is  not  so  strong  and  is  attached  to  the  styloid  process  forming  the  stylo- 
maxillary  ligament.  It  is  further  continuous  with  the  fascia  of  the  pterygoid 
muscles.  Thus  the  cavity  in  which  the  parotid  gland  is  located  is  closed 
below  and  open  above.     This  point  should  be  taken  into  consideration  in 

1  McMurrich. 
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infections  of  the  gland  and  will  also  explain  why  post-pharyngeal  abscesses 
cause  a  marked  swelling  in  the  parotid  region  and  often  discharge  spontane- 

ously. This  closed  and  unyielding  fascia  accounts  for  the  severe  pain  in 
acute  swellings  of  the  gland. 

The  gland  lies  in  direct  contact  with  the  temporo-mandibular  articulation 
and,  in  acute  abscesses,  the  posterior  fascia  may  give  way  and  the  abscess 
discharge  into  the  joint.  A  similar  condition  is  encountered  in  regard  to  the 
cartilaginous  meatus  as  it  lies  beside  the  gland,  being  separated  by  fascia 
only. 

The  facial  nerve,  as  it  leaves  the  stylo-mastoid  foramen,  passes  forward 
into  the  substance  of  the  gland  and  there  divides  into  two  large  branches: 

the  temporo-facial  and  the  cervico-facial.  With  care  the  nerve  may  be  dis- 
sected out,  its  integrity  preserved  and  its  function  maintained.  The  nerve 

must  be  handled  cautiously  so  as  to  avoid  compression  or  injury.  In  some 
isolated  cases  the  nerve  is  fairly  free  and  in  removal  of  the  gland  it  is  well 
to  investigate  its  relation,  as  it  may  be  possible  to  sever  the  nerve,  protect 

it  and  subsequently  re-unite  it. 
The  external  carotid  artery  also  lies  in  close  relationship.  It  enters  the 

gland  from  in  front  and  to  the  inner  side,  passing  backward  and  outward. 
It  comes  to  the  surface  near  the  condyle  of  the  mandible  where  it  bifurcates 
into  its  two  terminal  branches. 

It  will  thus  be  seen  that  the  parotid  gland  is  closely  associated  with  two 
important  anatomical  structures. 

Malformations. — Congenital  defects  of  the  parotid  gland  are  compara- 
tively rare.  There  may  be  an  absence  of  one  or  both  glands,  and  often  in 

this  condition  aberrant  parotid  glands  are  found,  which  are  usually  located 

along  some  part  of  the  normal  course  of  the  duct — often  at  its  orifice — lying 
just  under  the  buccal  mucous  membrane.  Congenitally  small  glands  may  be 
found. 

Injuries  to  the  Parotid  Gland. — The  position  of  the  gland  makes  it  liable 
to  fr.equent  injuries.  The  most  common  form  of  injury  is  a  simple  contusion 
due  to  direct  violence,  as  a  blow  on  the  mandible.  This  may  cause  merely  an 
acute  swelling,  which  subsides  in  a  few  days  without  any  after  effects.  If  the 
blow  is  especially  severe,  hemorrhage  may  occur  into  the  substance  of  the 
gland  and  the  fascial  capsule  may  be  torn.  If,  in  connection  with  this,  there 
is  a  laceration  of  the  skin,  a  salivary  fistula  may  result.  This  type  of  fistula 
may  close  spontaneously  in  the  course  of  a  few  days  to  a  week,  or  its  closure 
may  be  accomplished  with  great  difficulty. 

Trauma  seems  to  be  an  important  predisposing  factor  in  the  subsequent 
development  of  certain  diseases  of  the  parotid  gland.  In  acute  inflammation, 
the  bacteria  pass  either  through  the  skin,  by  way  of  microscopical  openings, 
or  up  the  duct.  The  trauma  preceding  causes  a  lowering  of  the  resistance 
of  the  gland  sufficient  to  enable  the  bacteria  to  thrive.  Such  conditions  i  as 
tuberculosis  and  even  sarcoma  can  often  be  dated  back  to  an  injury. 
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Gun-shot  or  stab  wounds  may  lead  to  severe  hemorrhage  into  the  gland 
or  into  the  fascial  capsule.  This  is  especially  true  when  either  the  external 
carotid  or  one  of  its  branches  is  severed.  Some  branch  of  the  facial  nerve 

may  be  injured,  leading  to  paralysis.  Salivary  fistula  is  not  at  all  infre- 
quent, especially  when  slight  infection  takes  place  following  an  open  skin 

wound.  A  temporary  facial  paralysis  may  occur  several  days  after  a  severe 
blow  to  the  parotid  gland.  This  type  of  paralysis  usually  passes  off  in  a 
few  days  to  a  week  and  is,  unquestionably,  due  to  an  infective  neuritis,  the 
infection  being  of  such  a  low  grade  as  not  to  cause  much  local  disturbance. 

Treatment. — Simple  contusion  with  acute  swelling  should  be  treated  by 
rest  to  the  parts  and  hot  applications.  In  case  the  patient  comes  under 
observation  early,  cold  applications  may  be  more  beneficial.  In  open  wounds 
of  the  parotid  gland,  the  parts  should  be  cleansed  carefully,  all  bleeding  points 
ligated,  and  the  fascial  capsule  sutured  to  avoid  a  possible  salivary  fistula. 
Before  the  skin  is  closed,  one  should  determine  whether  the  facial  nerve  has 
been  severed;  if  so,  an  attempt  should  be  made  to  approximate  the  ends. 
Care  should  be  taken  to  get  a  neat  apposition  of  the  skin  edges  so  as  to  avoid 

an  unsightly  scar.  A  horse-hair  subcuticular  suture  often  can  be  used  to 
advantage. 

INFLAMMATION  OF  THE  PAROTID  GLAND 

Primary  Parotitis. — Etiology.  The  infecting  organism  may  enter  the 
gland  by  direct  inoculation  as  in  an  open  wound.  The  extent  of  the  infection 
depends  both  on  the  virulence  of  the  organism  and  on  the  amount  of  contusion 
of  the  tissues.  Individual  resistance  to  certain  infections  may  have  a  role. 

It  is  also  a  well-known  fact  that  an  ascending  infection  quite  often  takes  place 
after  an  injury  to  the  gland.  There  may  be  sufficient  destruction  to  enable 

organisms  present,  or  those  which  may  ascend  the  duct,  to  multiply.  Infect- 
ive material  may  be  carried  directly  to  the  gland,  as  in  gun-shot  or  stab 

wounds.  Mouth  infections  predispose  to  parotitis,  especially  the  more  viru- 
lent type  of  infection  in  a  patient  below  par. 

Obstruction  of  Stenson's  duct  or  partial  stenosis  often  leads  to  infection. 
The  process  here  is  usually  a  primary  inflammation  of  the  duct  and  a  subse- 

quent involvement  of  the  gland.  The  question  of  calculus  is  somewhat  in 
doubt  as  to  whether  the  infection  is  not  primary  and  the  formation  of  a 
calculus  secondary. 

Secondary  Parotitis. — Acute  infectious  diseases,  such  as  scarlet  fever, 
typhoid  fever,  measles  and  meningitis,  are  frequently  followed  or  accompanied 
by  parotitis.  The  parotid  involvement  in  these  conditions  often  comes  late  in 
the  course  of  the  disease,  and  a  rise  in  temperature  with  pain  on  widely 
opening  the  mouth  may  give  the  first  warning. 

In  certain  acute  abdominal  conditions,  such  as  appendicitis,  cholecystitis 
and  acute  abscess,  one  encounters  an  acute  infection  of  the  parotid  gland 
occasionally.     Frank  believes  that  this  is  an  ascending  infection  and  not  a 
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metastatic  affair.  Hanau  and  Pilliet,  by  making  microscopical  observations 
in  these  cases,  found  the  infection  spreading  from  the  central  duct  to  the 
periphery.  Girode  made  cultures  from  the  gland  in  these  cases  and  found 
them  identical  with  cultures  from  the  mouth  and  not  of  the  type  of  the 
abdominal  infection.  Injury  to  the  gland  during  the  administration  of  an 
anesthetic  may  have  some  bearing  on  the  case. 

Treves  states  that  there  are  lymphatic  glands  in  the  substance  of  the 
parotid  gland  as  well  as  in  the  capsule,  consequently  a  lymphadenitis  may 
lead  to  an  infection  of  the  parotid. 

The  parotid  gland  may  become  infected  in  the  course  of  a  pyemia  or  a 
septicemia.     However,  this  condition  is  comparatively  rare. 

Pathology. — In  direct  inoculation  of  the  gland  with  infective  material, 
the  process  begins  about  the  wound  or  point  of  inoculation  and  spreads.  If 
there  is  sufficient  drainage,  it  does  not  extend  any  distance,  but  should  the 

wound  of  entrance  become  occluded,  then  an  abscess  may  form.  In  ascend- 
ing duct  infections,  the  process  begins  in  the  central  duct,  spreading  to  the 

periphery  and  to  the  interlobular  tissue.  When  the  infective  organism  is 

carried  to  the  gland  by  the  blood-stream,  the  inflammation  begins  about  a 
vessel  and  spreads.  Due  to  the  dense  capsule  of  the  gland,  the  infection  tends 

to  remain  localized  or  extend  upward.  Streptococcic  infections  are  accom- 
panied by  severe  edema  of  the  tissues  about  the  gland  and  there  is  rarely  any 

pus  formation.  Mixed  infections  usually  cause  an  early  destruction  of  the 

tissues  and  abscess,  even  though  there  may  be  no  fluctuation.  If  left  im- 
treated,  the  abscess  may  perforate  into  the  temporo-mandibular  articulation, 
into  the  external  auditory  canal  or  may  extend  upwards  beneath  the  zygoma. 

Many  of  the  cases  "point"  externally  and  "will  rupture  spontaneously  if  left 
alone. 

Symptoms. — The  onset  is  usually  rather  sudden,  with  pain  and  tenderness 
over  the  gland.  The  pain  is  increased  with  motion  of  the  mandible.  A  swell- 

ing soon  appears  in  the  characteristic  location,  filling  out  the  parotid  fossa. 
This  may  also  be  preceded  by  rigors,  nausea  and  malaise.  As  the  process 
advances,  the  skin  becomes  red  and  the  patient  complains  of  a  throbbing 
sensation.  With  this  there  is  usually  a  rise  in  the  temperature  and  the 
pulse  becomes  quickened;  in  fact,  the  patient  may  be  profoundly  septic  in 
some  cases.  The  blood  count  may  show  a  moderate  polymorphonuclear 
leucocytosis. 

Diagnosis. — This  condition  must  be  differentiated  from  the  epidemic  type 
of  infection  or  mumps.  The  pain  is  more  severe  and  usually  unilateral. 
Mumps  rarely  ever  lead  to  suppuration  and  run  a  more  or  less  definite  course 

with  a  tendency  to  orchitis  in  the  male  and  mastitis  in  the  female.  Such  con- 
ditions as  cysts  and  neoplasms  are  more  slow  in  growth;  there  is  much 

less  pain  and  an  absence  of  the  septic  symptoms  unless  there  is  a  secondary 
infection. 
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Treatment. — As  a  prophylaxis,  the  mouth  should  be  kept  especially  clean 
after  an  injury  to  the  parotid  gland  or  after  a  surgical  operation  of  any  kind. 
Following  an  injury,  where  the  skin  has  been  broken,  the  parts  should  be 
cleansed  aseptically. 

Early  in  a  case  hot  applications  over  the  gland,  with  frequent  cleansing  of 
the  mouth  with  mild  antiseptic  solutions  and  proper  attention  to  the  teeth, 

along  with  forced  elimination  and  rest,  may  lead  to  resolution.  If  the  condi- 
tion does  not  subside  promptly,  it  is  always  best  to  drain;  the  incision  should 

be  so  made  as  to  cause  as  little  disfiguration  as  possible  after  healing  takes 
place.  This  incision  should  be  carried  through  the  skin  and  fascia  only  and 
then  the  gland  substance  entered  with  a  blunt  instrument  so  as  to  avoid  injury 

to  the  facial  nerve  or  to  the  large  blood-vessels.  Hot  applications  should  be 
continued  until  signs  of  acute  inflammation  have  disappeared.  In  the  strep- 

tococcic type  of  infection,  the  operative  procedure  should  be  more  radical. 
Multiple  incisions  should  be  made,  free  drainage  being  the  essential  element 
in  the  cure. 

EPIDEMIC  PAROTITIS— MUMPS 

Mumps  is  an  acute  contagious  disease,  characterized  by  an  inflammation 
of  the  parotid  gland  and,  at  times,  of  the  other  salivary  glands.  There  is  a 
marked  tendency  toward  a  complicating  orchitis  or  mastitis. 

Etiology. — This  disease  is  found  very  extensively  among  school  children 
and  in  institutions.  Males  seem  to  be  more  susceptible  than  females.  It  is 
highly  contagious,  the  virus  probably  being  disseminated  by  the  secretions  of 
the  upper  respiratory  tract. 

In  1893  Laveran  and  Catrin  obtained  a  diplococcus  from  the  parotid 
gland.  This  same  organism  was  also  isolated  from  the  testicle  in  a  case  of 
orchitis.  Herb,  in  1909,  describes  this  same  organism  more  in  detail  and 

cites  it  as  the  probable  cause  of  mumps.  It  has  been  isolated  from  the  par- 

otid gland,  testicle,  cerebro-spinal  fluid  and  blood-stream  in  epidemic  parotitis. 
It  is  a  gram  positive  diplococcus,  at  times  occurring  in  chains.  It  is  non- 
motile,  has  no  capsule  and  grows  very  slowly  on  ordinary  culture  media.  On 

experimental  injection  into  animals,  it  produces  a  non-suppurative  parotitis 
and,  at  times,  an  orchitis. 

Pathology. — Since  the  disease  is  rarely  fatal,  but  little  work  has  been  done 
on  the  essential  pathology.  The  gland  is  the  seat  of  acute  inflammation 
which  has  a  tendency  to  infiltrate,  then  recede  and  rarely  ever  to  suppurate. 
One  gland  is  usually  affected  first,  but  as  the  inflammation  recedes  there 
the  other  gland  may  become  infected  or  the  patient,  if  a  male,  may  develop  an 
orchitis.  The  testicle  swells  quite  rapidly  and  is  a  seat  of  great  pain  due  to 
the  pressure  from  the  rapidly  increasing  edema.  The  inflammation  in  this 

organ  is  diffuse,  affecting  all  parts  practically  alike.  There  is  a  stronger  tend- 
ency for  this  gland  to  break  down  and  suppurate.  Frequently  after  the 

orchitis  subsides  the  testicle  undergoes  atrophy,  leaving  the  patient  sterile, 
61 
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providing  the  disease  has  been  bilateral.     In  the  female  ovaritis  or  mastitis 
may  complicate,  although  this  is  by  no  means  as  frequent  as  orchitis. 

An  acute  nephritis  may  develop,  whether  due  to  an  acute  toxemia  or  to  the 
direct  action  of  the  organism  is  not  definitely  known. 

Symptoms. — The  incubation  period  is  from  one  to  three  weeks.  The  disease 
is  ushered  in  at  times  with  a  chill,  or  chilly  sensations,  followed  by  a  tempera- 

ture ranging  from  100°  to  104°  F.  The  patient  complains  of  difficulty  in 
opening  the  mouth  widely  and  soon  notices  a  swelling  in  the  parotid  fossa. 
This  increases  in  size  quite  rapidly  and  often  is  the  seat  of  considerable  pain. 
The  skin  over  the  gland  may  become  edematous.  Other  salivary  glands  may 

be  acutely  inflamed  at  this  time,  especially  the  submaxillary,  and  complica- 
tions such  as  orchitis  may  develop.  Quite  frequently,  when  the  swelling  in 

one  gland  begins  to  subside,  the  opposite  gland  will  also  become  similarly 
affected.  As  a  rule,  an  uncomplicated  case  of  mumps  runs  a  rather  benign 
course,  lasting  from  five  to  seven  days.  Occasionally  the  patient  becomes 
profoundly  toxic,  complaining  of  severe  headaches,  nausea  and  vomiting, 
diarrhea,  or  he  may  become  delirious.  In  these  cases,  where  the  toxemia  is 
severe,  complications  are  more  liable  to  occur  and  are  usually  of  a  more  violent 

type. 
Such  conditions  as  nephritis,  with  uremic  convulsions  and  pericarditis 

have  been  encountered,  but  are  rare.  Orchitis  usually  occurs  during  the 

height  of  the  disease,  makes  a  sudden  appearance  associated  with  a  rising  tem- 
perature, often  with  a  distinct  chill  and  acute  pain  in  the  testicle.  The 

patient  may  become  very  toxic,  even  delirious.  The  testicle  is  very  tender 
and  painful.  This  complication  usually  subsides  in  from  five  to  eight 
days. 

Treatment. — Rest  in  bed  is,  by  all  means,  the  essential  element  in  the 
treatment  of  mumps.  It  lessens  the  danger  of  complications  and  shortens 
the  course  of  the  disease.  Isolation  should  last  for  three  weeks  from  the 

onset.  If  the  pain  in  the  gland  is  severe,  hot  applications  of  lead-water  and 

opium  are  often  soothing.  It  has  been  the  author's  experience  that:  an 
alcoholic  solution  of  menthol  (dram  i  to  ounces  4)  and  an  equal  amount  of 
water,  applied  to  the  gland  on  flannel  and  covered  with  oil  silk,  gives  the 
most  relief. 

The  mouth  and  nose  should  be  cleansed  frequently  with  some  mild 
antiseptic  alkaline  wash.  The  patient  should  take  large  quantities  of  liquids, 
such  as  a  pint  of  lemonade,  containing  two  teaspoonsful  of  cream  of  tartar, 
two  or  three  times  daily.  If  the  temperature  is  high,  tepid  water  sponging 
may  be  employed.  Free  catharsis  is  essential.  When  an  orchitis  occurs, 
hot  applications  should  be  applied  early.  Good  results  are  often  obtained 

by  painting  the  scrotum  with  a  twenty  per  cent,  mixture  of  guaiacol  in  gly- 
cerin. The  part  should  be  suspended  and  the  patient  put  completely  at 

rest  until  all  signs  of  inflammation  have  disappeared. 
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CHRONIC  INFLAMMATION  OF  THE  PAROTID  GLAND 

Chronic  inflammatory  conditions  of  the  parotid  gland  may  be  divided 
into  two  classes:  chronic  diffuse  parotitis  and  the  infective  granulomata. 

Chronic  Diffuse  Parotitis. — Etiology. — Chronic  difl'use  parotitis  may  be 
an  end  result  of  one  or  more  repeated  attacks  of  acute  parotitis  or  may  be  a 
process  which  gradually  appears,  having  never  had  the  characteristics  of  an 
acute  inflammation.  In  the  latter  case  it  is  often  associated  with  and  is 

unquestionably  caused,  at  times,  by  a  low-grade  infection  in  the  mouth 
which  has  lasted  for  some  time.  The  infection  ascends  the  duct  and  is  due, 

possibly,  to  the  virilit}'  of  the  organism  or  the  lowered  resistance  of  the  patient. 
There  is  no  sudden  inflammatory  explosion,  but  a  slow  reaction  manifested 
by  infiltration  and  an  increase  of  the  interstitial  tissue  of  the  gland.  Such 
conditions  as  foreign  bodies  in  the  duct,  calculus  or  fistula,  are  also  causative 
factors. 

Symptoms. — If  the  condition  follows  an  acute  parotitis,  the  process  is  a 
continuation  of  that  disease.  Instead  of  subsiding,  the  gland  will  remain 

enlarged,  often  irregualr  in  contour  and  more  or  less  tender  to  touch.  Fre- 
quently there  is  a  gradual  reduction  in  the  amount  of  saliva  from  the  gland  in 

question,  due  to  the  disappearance  of  the  glandular  structure,  the  latter  being 
replaced  by  fibrous  tissue.  In  the  second  type,  the  gland  gradually  increases 
in  size.  At  times  the  skin  becomes  adherent,  although  this  is  by  no  means 
constant.  Early  but  little  pain  is  experienced;  later,  when  the  swelling  is  of 
suflicient  size,  there  may  be  peculiar  neuralgic  pains  and  some  tenderness. 
This  process  may  terminate  in  one  of  four  ways: 

1.  Fibrosis  of  the  gland.  The  glandular  structures  are  replaced  by  scar 
tissue  which  contracts,  and  if  the  infection  is  overcome  at  this  stage  the  gland 

may  decrease  in  size  below  normal,  but  if  the  infection  persists,  the  tumor  re- 
mains or  even  becomes  larger.  Quite  frequently  it  is  the  seat  of  sharp, 

piercing  pains  and  may  be  tender  at  times.  This  type  may  lie  dormant  for  a 
long  time  and,  later,  assume  one  of  the  other  stages. 

2.  Abscess  formation.  Portions  of  the  gland  may,  after  considerable 
time,  break  down  and  form  an  abscess.  This  may  be  considered  an  acute 

exacerbation  of  a  chronic  condition.  Depending  on  the  nature  of  the  patho- 
logical process,  there  may  be  one  or  many  of  these  secondary  abscesses. 

They  may  form  and  lie  dormant  for  a  long  time,  advancing  and  receding. 

The  wall  eventually  breaks  down  and  the  abscess  discharges.  If  the  condi- 
tion has  existed  long  enough,  the  contents  of  the  abscess  may  be  sterile. 

3.  Cystic  degeneration.  Often  it  is  impossible  to  differentiate  this  form 

of  disease  from  low-grade  abscess  formation.^  Usually  the  inflammatory 
condition  has  existed  a  longer  time. .  The  infection  is  of  much  lower  virulence 
and  usually  localized  to  a  certain  portion  of  the  gland.     In  this  case  the  cyst 

^  For  true  cysts  of  the  parotid,  see  chapter  on  Cysts. 
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will  be  single.  At  other  times  multiple  small  cysts  may  appear.  The  diag- 
nosis, except  in  isolated  cases,  is  not  made  before  operation,  the  symptom  com- 

plex having  nothing  specially  characteristic  of  the  nature  of  the  disease. 

4.  Calcareous  degeneration.  Due  to  the  long-continued  presence  of 
infection  of  low  grade,  just  as  in  gall-stones  or  kidney  stones,  causing  an  irri- 

tation and  subsequently  the  presence  of  a  foreign  body  in  the  form  of  par- 
ticles of  dead  tissue,  there  is  deposited  calcium  salts.  The  line  differentiating 

true  calculi  from  this  disease  is  vague.  The  process  usually  is  more  diffuse 
and  frequently  associated  with  abscess  formation.  With  the  deposition  of 
calcium  salts,  the  tumor  becomes  very  hard  and  frequently  tender  to  touch. 
Often  this  hastens  the  formation  of  an  abscess. 

Diagnosis. — Frequently  chronic  inflammations  of  the  parotid  gland  are 
confused  with  neoplasms  and  the  diagnosis  only  made  on  the  operating  table 
or  by  the  pathologist  after  the  gland  has  been  resected.  Consequently, 
when  in  doubt,  a  part  of  the  tumor  should  be  examined  microscopically. 
Even  with  this  precaution  there  is  possibility  of  error. 

Treatment. — If  the  tumor  is  not  large  and  causing  any  trouble,  it  should 
not  be  operated  upon.  The  patient  may  overcome  the  infection  eventually 
and  the  gland  undergo  fibrosis.  If  this  does  not  occur,  hot  applications  may 
be  applied  for  about  a  week.  After  this  the  parts  may  be  massaged  carefully. 
In  event  that  this  does  not  produce  the  desired  result,  the  skin  may  be  painted 
with  tincture  of  iodin,  which  often  reduces  the  enlargement. 

In  the  presence  of  an  abscess,  the  pus  should  be  evacuated.  Occasionally 
this  can  be  accomplished  through  the  mouth.  It  is  often  possible  to  drain 
the  parotid  gland  by  means  of  a  small  trochar  or  exploring  needle.  This  is 
inserted  through  the  skin  and  the  pus  withdrawn.  In  draining  through  the 
skin,  the  importance  of  the  seventh  nerve  should  be  kept  in  mind  and  a  small 
incision  may  be  made  about  opposite  the  lobe  of  the  ear.  The  gland  is  then 
punctured  by  the  artery  forceps  and  drainage  mantained  by  means  of  a 
gauze  strip.  If  degeneration  of  the  gland  occurs  or  an  enlargement  sufficient 
to  cause  a  deformity,  it  should  be  removed. 

In  any  case,  the  mouth  should  have  rigid  attention.  Foreign  bodies  in 

Stenson's  duct  should  be  removed  or,  in  stenosis,  it  should  be  dilated.  The 
general  condition  of  the  patient  should  receive  attention  and  proper  elimina- 

tion instituted. 

INFECTIVE  GRANULOMATA 

Syphilis. — Syphilis  may  affect  the  gland  in  one  of  three  ways:  An  acute 
parotitis  may  occur  in  secondary  syphilis.  This  resembles  very  closely  an 

ordinary  acute  inflammation  and  usually  subsides  as  any  of  the  acute  manifes- 
tations of  secondary  syphilis  do.  The  gumma  is  the  most  frequent  syphilitic 

process  that  occurs  in  the  parotid  gland,  although  in  itself  it  is  comparatively 
rare.  It  grows  slowly,  usually  causing  no  pain,  is  not  tender  and  is  rather 

firm  to  the  touch.     It  is  next  to  impossible  to  make  a  diagnosis  of  this  condi- 



SALWARY    GLANDS  965 

tion,  yet  in  a  patient  giving  a  clear  syphilitic  history,  a  course  of  active  anti- 
syphilitic  treatment  should  be  instituted.  The  gumma  may  become  quite 

large  and  eventually  break  down.  It  can  be  differentiated  from  malignancy 

in  that  it  does  not  infiltrate  and  is  attached  only  to  the  gland.  Later  it  may 
become  adherent  to  the  skin. 

A  diffuse  syphilitic  sclerosis  of  the  gland  may  occur,  much  as  in  the  liver. 

The  gland  may  be  but  little  decreased  in  size,  but  is  very  hard  and  often  the 

seat  of  neuralgic  pains.  The  secretions  are  markedly  decreased.  This  type 

must  be  differentiated  from  the  ordinary  inflammatory  fibrosis.  Necessarily 

the  treatment  is  as  for  syphilis  in  general. 

Tuberculosis. — Most  of  the  authorities  agree  that  tuberculosis  of  the 
parotid  gland  is  a  primary  infection,  the  atrium  not  being  definitely 

known.  It  may  be  associated  with  tuberculosis  of  the  cervical  lymph  glands 

or  lungs.  The  onset  may  be  more  or  less  sudden,  with  a  swelling  of  the  gland. 

At  other  times  it  is  very  insidious,  closely  resembling  the  ordinary  type  of 

chronic  infection.  Early  the  enlargement  is  quite  firm  and  may  be  lobulated. 

At  times  it  rapidly  becomes  soft  and  the  skin  covering  it  red  and  edematous. 

At  this  time  the  patient  may  show  distinct  tuberculous  symptoms,  such  as 

afternoon  rise  in  temperature,  night  sweats,  loss  in  weight  and  a  progressing 

anemia.  Sooner  or  later  the  swelling  breaks  down,  discharging  the  charac- 
teristic contents  of  a  cold  abscess.  In  this  type  of  the  disease,  which  may 

last  several  months,  and  where  the  gland  is  the  seat  of  considerable  infiltra- 
tion, the  tuberculous  focus  may  become  encapsulated  and  the  contents 

cheesy  or  infiltrated  with  calcium  salts. 

The  differential  diagnosis  lies  between  a  neoplasm,  the  ordinary  chronic 

pus  infections  and  syphilis.  Usually  the  type  of  individual  and  the  appear- 
ance of  the  swelling,  with  its  more  or  less  characteristic  onset,  will  make  the 

diagnosis  probable. 

Treatment  of  Tuberculous  Parotitis. — This  disease  progresses  slowly  with 
a  deposition  of  considerable  fibrous  tissue  and  usually  is  associated  with  fairly 

good  resistance.  In  these  cases  forced  feeding,  hygienic  surroundings  and 

tonics  have  a  good  effect.  Vaccine  therapy,  cautiously  used,  is  strongly 

indicated.  When  the  disease  does  not  yield  to  ordinary  treatment  and  has  a 

tendency  to  progress,  operative  procedures  must  be  resorted  to.  Due  to  the 

peculiar  structure  of  the  gland,  caution  must  be  exercised  in  its  removal.  A 

single  abscess  may  be  drained  or  resected.  When  the  whole  gland  is  more  or 

less  involved  it  is  possible  at  times,  by  freeing  the  facial  nerve  and  the  vessels, 

to  remove  the  greater  portion  of  it  without  the  ordinary  disastrous  results. 

Actinomycosis. — This  type  of  infection  of  the  gland  is  practically  always 
secondary  by  extension  from  the  maxilla.  The  onset  is  very  similar  to  that  of 

tuberculosis,  although  as  a  rule  the  gland  breaks  down  much  sooner,  dis- 
charging the  characteristic  sulphur  granules.  The  positive  diagnosis  is  made 

by  finding  the  ray  fungus  in  the  pus.  This  subject  is  taken  up  more  in  detail 

under  Actinomycosis,  page  40. 
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STENSON'S  DUCT 

Stenson's  Duct,  or  the  duct  of  the  parotid  gland,  is  about  6  cm.  long  and 
0.3  cm.  in  diameter.  Superficially  the  duct  is  represented  by  a  line  drawn 
from  the  lower  margin  of  the  concha  to  a  point  midway  between  the  ala  of  the 
nose  and  the  vermilion  border  of  the  lip.  The  duct  passes  over  the  masseter 
muscle  and,  at  its  anterior  border,  turns  almost  at  right  angles  to  penetrate 
the  buccinator  muscle.  The  orifice,  which  is  the  narrowest  part  of  the  duct, 
is  situated  on  the  summit  of  a  papilla  at  the  level  of  the  second  upper  molar 

tooth.  It  will  thus  be  seen  that  a  certain  portion  of  the  duct  is  readily  ex- 
posed to  external  violence. 

Injuries. — The  most  frequent  injury  to  Stenson's  duct  is  a  stab  or  gun- 
shot wound.  The  duct  may  be  simply  severed  or  a  portion  of  it  destroyed, 

resulting  in  a  fistula.  Foreign  bodies  may  enter  the  duct  and  cause  a  trau- 
matization  of  its  lining  membrane,  the  latter  possibly  leading  to  a  stenosis. 
Crushing  injuries  may  rupture  the  duct  and  yet  not  cause  a  break  in  the  skin. 
This  is  rare. 

Inflammation  (Sialoductitis) . — Etiology. — The  active  cause  is  practically 
always  bacterial.  It  has  been  shown  by  Tait  that  the  oral  one-third  of  the 
duct  has  an  extensive  bacteriological  flora,  practically  the  same  as  that  of  the 
mouth,  consequently,  in  inflammatory  conditions  of  the  mouth,  the  process 
necessarily  extends  a  short  way  into  the  duct.  This  has  a  definite  bearing 
on  fistula  formation  and  on  the  end  results  of  various  operations  for  the  cure 
of  fistula. 

Such  conditions  as  calculus,  foreign  bodies  and  injury  lower  the  resistance 
of  the  parts  sufficiently  to  enable  the  bacteria  present  to  multiply  and,  by  the 

resulting  inflammatory  edema,  close  the  orifice  of  the  duct,  which  conse- 
quently produce  changes  in  the  duct  and  the  gland  itself. 

Symptoms  of  Inflammation  of  Stenson's  Duct. — In  the  majority  of  cases 
the  disease  is  chronic,  with  repeated  acute  exacerbations.  The  orifice  of  the 
duct  is  placed  on  an  inflammatory  crater,  the  edges  swollen  and  red.  The 
orifice  may  be  closed  and,  by  pressure  over  the  duct,  a  drop  of  purulent  or 

sero-purulent  material  will  appear.  There  may  be  an  excess  flow  of  saliva 
following  this,  due  to  an  inflammatory  stimulation  of  the  gland.  With  a 
complete  closure  of  the  duct,  as  a  result  either  of  inflammatory  edema  or  a 

plug  of  fibrin,  a  swelling  may  appear  over  the  course  of  the  duct.  Usually 
this  is  noticed  during  the  act  of  eating.  It  may  disappear  suddenly,  due  to 
the  pressure  of  the  saliva  either  dislodging  the  plug  or  forcing  open  the  orifice 
of  the  duct.  If  the  orifice  is  firmly  occluded,  the  swelling  may  extend  to  the 
gland  itself. 

During  the  time  of  the  acute  swelling,  more  or  less  pain  is  present.  If 
the  condition  is  not  relieved,  an  abscess  may  form;  if  left  untreated,  may 
rupture  externally. 

The  diagnosis  is  usually  made  easily;  the  presence  of  a  foreign  body  or  a 



SALIVARY    GLANDS  967 

calculus  must  always  be  taken  into  consideration,  as  they  may  act  as  an 
exciting  factor  to  the  inflammatory  process. 

Treatment  of  Inflammation  of  Stenson's  Duct. — The  essential  element  in 
the  treatment  of  this  condition  is  the  removal  of  the  cause.  The  stringent 

antiseptic  mouth-washes  are  very  beneficial  at  times.  In  cases  where  the 
duct  has  been  diseased  for  a  long  time,  medical  treatment  is,  as  a  rule,  very 
unsatisfactory.  The  teeth  should  be  put  in  good  order.  The  orifice  of  the 
duct  may  be  dilated.  At  times  sounding  of  the  duct  gives  good  results,  but 
there  is  always  the  danger  of  forcing  infective  material  farther  up.  Walther 
recommends  flushing  the  duct  with  antiseptic  solutions.  In  severe  cases  it 

may  be  drained  by  an  incision  in  the  mouth. 

Stenosis  of  the  Duct. — A  complete  stenosis  of  the  duct  may  follow  a  severe 
crushing  injury  or  an  incised  wound  while  partial  stenosis  may  follow  pro- 

longed infection.  Usually  it  is  manifested  by  more  or  less  disturbance  in  the 
gland,  such  as  salivary  retention  with  secondary  infection. 

The  treatment  consists  of  passing  sounds  or  creating  a  new  orifice  in  the 
mouth  if  the  stenosis  is  near  the  oral  end.  As  a  rule,  plastic  operations  are 

unsuccessful.  Usually  the  gland  undergoes  atrophy  if  the  stenosis  is  com- 
plete and  permanent.  For  further  operative  treatment,  the  various  methods 

described  under  the  head  of  Salivary  Fistula  may  be  applied. 

FISTULA  OF  PAROTID  GLAND  AND  STENSON'S  DUCT 

Parotid  Fistula. — A  fistula  of  the  parotid  gland  usually  follows  an  in- 
jury, with  slight  secondary  infection,  or  it  may  follow  an  operation.  As 

a  rule,  fistulae  of  the  gland  proper  close  spontaneously  within  two  weeks. 
In  some  cases  they  become  quite  obstinate  and  last  lor  months.  They  may 
occur  in  any  part  of  the  gland  and,  if  communicating  with  one  of  the  larger 
radicals  of  the  duct,  they  have  a  tendency  to  persist.  The  skin  opening  may 

be  pin-point  in  size  and  surrounded  by  granulations.  There  is  always  more 
or  less  of  a  discharge  of  clear  fluid,  which  is  markedly  increased  during  the 
act  of  eating.  The  amount  is,  by  no  means,  as  profuse  as  in  fistula  of  the 

duct.     These  fistulae  may  close  spontaneously,  to  re-open  in  a  few  days. 

Treatment  of  Fistula.— The  parts  should  be  kept  clean  and  protected  by  a 
dressing.  The  tract  of  the  fistula  may  be  cauterized  and  covered  with  a  snug 
compress.  If  the  fistula  persists,  the  tract  should  be  dissected  out  and  the 
skin  opening  accurately  approximated  by  sutures.  The  gland  should  be  put 

at  rest  by  a  limited  and  non-stimulating  diet.  In  those  cases  which  resist  the 
ordinary  methods  of  treatment,  a  total  or  partial  resection  of  the  gland  may 
be  done. 

Fistula  of  Stenson's  Duct. — The  causes  of  fistula  of  Stenson's  duct  are 
practically  the  same  as  for  parotid  fistula.  As  they  are  much  more  resistant 
to  ordinary  treatment  and  spontaneous  recovery,  they  form  by  far  the  greater 
percentage  of  fistulae.     In  case  of  injury,  with  destruction  of  a  considerable 
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portion  of  the  duct,  the  fistula  resulting  is  usually  permanent  and  will  demand 

radical  treatment.  If  the  oral  end  of  the  duct  becomes  permanently  oc- 
cluded, as  usually  follows,  especially  where  the  duct  lies  superficially,  because 

the  skin  and  mucous  membrane  of  the  duct  become  united,  the  fistula  is 

permanent. 

Symptoms  and  Diagnosis  of  Fistula  of  Stenson's  Duct. — Fistula  of  the 
duct  closely  resembles  fistula  of  the  gland,  in  fact,  when  it  involves  the  gland- 

ular one-third  of  the  duct,  it  scarcely  can  be  differentiated.  The  buccal 
third  is  affected  most  frequently,  probably  due  to  its  bacterial  content. 
The  tract  of  the  fistula  is,  as  a  rule,  very  small,  admitting  only  a  very  fine 
probe.  The  secretion  is  much  more  abundant  than  in  gland  fistula.  At 
times  it  is  possible  to  pass  a  probe  into  both  the  glandular  and  oral  portions 
of  the  duct  and,  if  the  latter  part  of  the  duct  is  not  permanently  occluded,  the 
probe  will  enter  the  mouth.  In  cases  which  have  existed  for  some  time  and 

which  have  closed  for  a  period  of  time  and  re-opened,  there  frequently  is 
formed  a  pocket  or  a  subcutaneous  salivary  cyst.  Following  this,  more  than 
one  cutaneous  opening  may  constitute  the  fistula.  Usually  with  these  there 
is  a  considerable  amount  of  scar  tissue  about  the  fistular  orifice,  which  rarely 
closes  permanently  without  operative  interference. 

The  three  diagnostic  points  of  duct  fistula,  in  contrast  to  gland  fistula,  are: 
1.  The  flow  of  saliva  from  the  normal  buccal  orifice  is  either  absent  or 

muchiess  than  in  gland  fistula. 
2.  A  probe  can  be  passed  some  distance  in  the  duct,  which  is  impossible 

in  gland  fistula. 
3.  The  amount  of  flow  from  the  fistula  is  much  more  than  in  gland  fistula. 

Treatment  of  Fistula  of  Stenson's  Duct. — Cases  which  have  existed  for 
a  short  time  and  which  appear  to  have  a  tendency  to  cure  themselves  may 
be  aided  by  rest  to  the  gland  and  cauterization  of  the  tract.  Sounding  the 
duct  from  the  oral  orifice  has  a  tendency  to  keep  the  lumen  of  the  duct  patent 
and  facilitate  the  flow  of  saliva  through  the  normal  pathway.  Too  frequent 
or  extensive  cauterization  must  be  strongly  condemned  as  it  only  destroys 
more  of  the  duct  and  has  a  tendency  to  aggravate  the  condition. 

In  the  resistant  cases  where  the  fistula  is  permanent  the  methods  of 
treatment  are  many,  which  proves  that  none  are  efficient.  Numerous 

operations  are  suggested  and,  in  many  cases,  the  condition  is  not  only  unim- 
proved, but  worse  than  before  the  operation. 

Nicoladoni  Operation. — Nicoladoni  advised  the  excision  of  the  scar  in  the 
duct  and  approximation  of  the  end  with  fine  sutures.  He  has  had  some  suc- 

cess, although  it  can  plainly  be  seen  that  cases  must  be  chosen  with  discretion. 
This  method  is  made  possible  by  dissecting  the  masseteric  portion  of  the  duct 
free  and  separating  the  buccinator  muscle  from  it.  By  carrying  a  curved 
inicision,  anterior  to  the  orifice,  through  the  mucous  membrane  of  the  mouth, 

he  forms  a  tongue-shaped  flap  attached  to  the  anterior  edge  of  the  masseter 
muscle.     The  flap  is  turned  over  the  masseter  muscle,  thus  bringing  the 
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buccal  end  of  the  duct  nearer  to  the  gland  and  relievmg  the  tension  on  its 
walls. 

Von  Langenbeck  Operation. — Von  Langenbeck  endeavors  to  implant  the 
distal  end  of  the  duct,  at  the  site  of  the  fistula,  directly  into  the  oral  cavity, 
thus  constructing  a  new  orifice.  Here  again  the  duct  must  be  free  in  order  to 
relieve  the  tension,  or  considerable  amount  of  plastic  work  done  in  the 
mouth  to  prevent  sloughing  of  the  tissues  or  closure  of  the  oral  end  of  the 
duct. 

Kaufman  Operation. — Kaufman,  following  the  idea  of  Desault,  de  Roy 
and  Richelot,  inserts  a  rubber  tube  from  the  fistula  into  the  mouth,  letting 
it  project  slightly  into  the  oral  cavity.  The  fistular  end  of  the  tube  is  cut 
obliquely  so  as  to  allow  the  saliva  to  flow  into  it.  The  skin  wound  is  closed 

and  the  tube  left  in  position  from  eight  to  ten  days.  Each  day  it  is  grad- 
ually withdrawn  and  clipped  until  the  whole  tube  is  removed.  In  this  way 

the  duct  is  kept  patent. 

Deguise  Operation.- — Following  somewhat  on  the  Kaufman  principle, 

Deguise  has  planned  a  rather  unique  operation.  The  fistula's  tract  to  the 
cheek  surface  is  removed  by  two  elliptical  incisions.  At  the  floor  of  the  tract 
he  passes  a  needle,  threaded  either  with  heavy  silk  or  fine  wire,  and  pierces  the 
mucous  membrane  of  the  mouth.  The  other  end  of  the  silk  or  wire  is  also 

threaded  into  a  similar  needle  and  passed  about  0.5  cm.  from  the  first.  The 
ends  of  the  threads  at  the  mucous  membrane  side  are  tied  tightly  or,  if  a  wire 
is  used,  twisted.  The  skin  wound  is  closed  with  sutures.  The  original  suture 

gradually  sloughs  out  into  the  oral  cavity  due  to  pressure  necrosis,  thus  form- 
ing a  new  duct. 

Braun  Operation.- — This  operation  is  designed  for  that  type  of  fistula 
where  the  oral  half  or  more  of  the  duct  is  completely  occluded  or  destroyed  by 
scar  tissue.  A  transverse  incision  is  made  through  the  cheek  parallel  with  the 
duct.  This  is  carried  down  to  the  mucous  membrane  and  the  latter  separated 
from  its  underlying  structures  for  some  distance.  It  then  becomes  possible  to 
draw  the  lax  mucous  membrane  well  over  toward  the  parotid  gland.  It  is 

now  divided  parallel  to  the  skin  incision  and  the  two  edges  fastened  with  run- 
ning catgut  sutures  well  over  on  the  masseter  muscle.  The  free  end  of  the 

parotid  part  of  the  duct  is  then  passed  between  the  edges  of  the  mucous  mem- 
brane and  sutured,  thus  making  the  short  duct  empty  into  a  funnel  formed  by 

the  mucous  membrane  of  the  cheek.  The  skin  wound  is  closed  by  sutures.  In 
order  to  make  this  operation  successful,  the  mucous  membrane  must  be  well 
loosened,  at  the  same  time  preserving  the  blood  supply.  Too  much  tension 
will  cause  the  stitches  to  break  through  and  the  operation  to  be  a  total  failure. 

Obliteration  of  the  Gland  to  Cure  Fistula. — Owing  to  the  fact  that  in 
many  cases  operative  procedures  fail,  and  since  the  fistula  is  a  constant 
source  of  annoyance  to  the  patient,  it  was  conceived  by  Dupuytren  and 
others  to  destroy  the  gland.  Many  methods  were  attempted  until  Viborg 
suggested  ligation  of  the  duct.     Bramann  did  this,  but  his  results  were  not 
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satisfactory  due  to  infection  with  serious  consequences  at  times.  Recently 
Tait  made  an  exhaustive  study  of  the  bacteriology  of  the  duct  and  has  shown 
that,  in  the  presence  of  infection,  ligation  is  useless.  Following  ligation  in 

the  central  one-third,  or  where  the  duct  is  practically  bacteria  free,  there 
appears  a  cystic-like  tumor  with  slight  tenderness.  This  disappears  gradu- 

ally and  is,  undoubtedly,  an  accumulation  of  secretions  from  the  glands. 
Then,  following  the  general  rule  as  to  sudden  closure  of  the  duct  of  a  gland, 
it  undergoes  atrophy  and  is  replaced  by  fibrous  tissue.  He  has  shown  further 

in  animals  that  ligation  in  the  oral  one- third  of  the  duct  is  usually  followed  by 
a  similar  tumor  which  gradually  increases  in  size,  becomes  painful,  very 
tender  and,  if  left  alone,  forms  an  abscess. 

In  general  it  must  be  said  that  each  case  of  salivary  fistula  must  be  studied 
carefully  and  the  method  of  treatment  carefully  selected. 

CALCULUS— SIALOLITHIASIS 

Calculi  are  found  more  frequently  in  the  duct  than  in  the  gland 
proper  and,  in  comparison  with  all  salivary  calculi,  about  twenty  per  cent, 

occur  in  the  parotid  gland  or  Stenson's  duct. 
Etiology.- — Calculi  are  found  more  frequently  in  males  than  in  females. 

There  seems  to  be  no  question  that  calculus  formation  in  the  salivary  appara- 
tus, as  elsewhere,  is  caused  primarily  by  infection.  Salivary  calculi  are 

composed  essentially  of  phosphate  and  carbonate  of  calcium.  When  these 
salts  are  dissolved  by  acids,  a  residue  of  inorganic  material  remains,  which 

consists  of  bacteria  and  their  products.  In  many  instances  a  distinct  bacte- 
rial nucleus  is  found  in  the  stone.  Whether  the  stone  found  in  the  duct 

is  formed  there,  or  whether  the  process  begins  in  the  gland  originally,  is 
questionable. 

In  the  majority  of  cases  the  calculi  are  small.  They  may  be  single  or 
multiple.  In  the  latter  case  they  are  practically  always  small.  Since  the 
process  is  constructed  on  an  inflammatory  basis,  the  dividing  line  between 
calcareous  degeneration  of  a  chronic  inflammation  and  calculus  formation 
proper  is  arbitrary.  When  the  stone  is  found  in  the  duct,  it  is  practically 
always  oblong,  often  grooved.  In  this  case  it  is  very  plausible  to  conceive 
a  cluster  of  bacteria  or  a  small  foreign  body  lodging  in  the  duct.  Following 
an  inflammatory  reaction,  salts  are  deposited  upon  this  framework.  As  the 
saliva  pours  over  it,  the  process  continues  until  the  stone  becomes  of  sufficient 

size  to  cause  a  pronounced  reaction.  The  irritation  on  the  duct  wall  pro- 
duces an  acute  inflammatory  reaction  with  the  destruction  of  tissue.  Acute 

sweUing  causes  a  more  or  less  complete  obstruction  with  a  subsequent 
disturbance  in  the  gland.  An  abscess  may  form  behind  the  stone,  which  may 
rupture  externally  or  into  the  mouth,  thus  discharging  the  calculus. 

S3miptoms. — A  stone  may  lie  in  the  substance  of  the  gland  and  cause 
practically  no  subjective  symptoms.     At  times,  due  to  injury  or  some  un- 



SALWARY    GLANDS 

971 

known  factor,  probably  a  new  infection,  there  is  a  sudden  inflammatory  reac- 
tion about  the  stone,  the  result  leading  to  acute  abscess  formation  with  its 

characteristic  symptoms. 
With  stone  in  the  duct,  there  appears  a  rather  characteristic  symptom 

complex.  During  the  time  of  glandular  activity,  meal  time,  or  at  the  sight 
of  appetizing  food,  there  will  appear  a  mass  at  the  site  of  the  calculus.  This 
will  increase  gradually,  due  to  the  accumulation  of  saliva  behind  the  calculus. 
The  acute  stasis  may  be  provoked  by  a  swelling  of  the  duct  wall,  thus 
obstructing  the  free  flow  of  saliva  around  the  stone.  When  the  tumor 
becomes  tense,  intense  lancinating  pains  may  be  experienced.  When  the 
dilatation  of  the  duct  becomes  sufficient,  the  saliva  may  flow  again  around 

the  stone,  and  the  tumor  or  salivary  retention  C3'st  disappears. 

Fig.  829. — Calculous  degeneration  of  salivary  gland.  This  gland  became  infected 
and  was  drained  intra-orally.  When  the  inflammation  subsided  the  gland  was  removed 
extra-orally. 

With  the  presence  of  a  duct  calculus,  there  is  practically  always  more  or 
less  change  in  the  duct  wall.  The  oral  orifice  is  often  puffy  and  red  and  may 

discharge  a  sero-purulent  material.  This  is  known  as  "pyorrhea  salivis." 
Sooner  or  later,  if  the  stone  is  unmolested,  permanent  change  will  take  place 
in  the  gland.  The  interstitial  tissue  increases,  leading  to  a  sclerosis.  The 
gland  is  subject  to  a  deep  swelling  which  may  terminate  in  suppuration. 

When  the  presence  of  the  stone  is  doubtful,  the  Rontgen  photograph  will 
often  clear  the  diagnosis.  At  times  it  is  possible  to  palpate  the  stone  with 
a  sound  or  feel  it  with  one  finger  in  the  mouth  and  one  on  the  cheek. 

Treatment. — When  the  stone  lies  in  the  oral  part  of  the  duct,  it  must  be 
approached  from  the  mouth.     Even  though  an  abscess  may  be  present,  so 
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long  as  the  skin  is  not  broken  an  incision  should  be  made  from  the  oral  cavity 
and  the  stone  extracted.  When  an  external  fistula  is  present,  it  may  be 
enlarged  and  the  calculus  removed.  If  the  duct  is  patent,  the  fistula  often 
closes  spontaneously  after  removal  of  the  stone.  Nothing  but  cleansing 

mouth-washes  need  be  used  after  this  procedure. 
If  the  stone  is  located  in  the  gland  or  in  the  duct  in  close  proximity  to  the 

gland,  an  external  incision  must  be  made,  care  being  taken  not  to  injure  the 
duct  except  to  open  it  and  remove  the  stone.  It  may  be  possible  then  to 
suture  the  edges  and  thus  prevent  a  fistula.  With  a  solitary  stone  in  the 
gland,  a  small  incision  can  be  made  and  the  offender  removed.  In  case  of 
multiple  stones,  it  may  become  necessary  to  resect  portions  of  the  glands, 

carefully  avoiding  the  blood-vessels  and  the  facial  nerve.  It  is  even  possible 
to  remove  practically  all  the  gland  and  yet  preserve  the  nerve  (see  chapter 
on  Tumors).     The  latter  operation  need  be  done  only  in  exceptional  cases. 

FOREIGN  BODIES 

Foreign  bodies  but  rarely  ever  enter  Stenson's  duct.  The  location  of  the 
orifice  and  its  narrow  caliber  afford  a  protection.  Fish  bones,  brush  bristles 
and  small  particles  of  bone  may  find  their  way  into  the  duct. 

With  the  entrance  and  subsequent  lodging  of  such  a  foreign  body,  the 
patient  may  experience  a  severe  pain.  This  is  usually  followed  by  an  edema 
of  the  wall  of  the  duct  and  salivary  stasis,  producing  an  intermittent  salivary 
tumor.  The  gland  itself  may  swell  suddenly  and,  unless  the  obstruction  is 
relieved,  suppuration  may  result. 

The  foreign  body  may  lie  dormant  for  a  period  of  time  and  subsequently 
form  the  nucleus  for  a  calculus  and  only  then  cause  any  symptoms.  In 
either  case,  if  untreated,  the  subsequent  symptoms  and  changes  are  similar 
to  those  encountered  in  the  presence  of  a  calculus. 

The  treatment  is  practically  the  same  as  for  calculus.  Often  it  is  possible 
to  allow  the  foreign  body  to  discharge  itself  by  stretching  the  orifice  of  the 
duct.  This  is  especially  applicable  in  those  cases  which  are  recent  and  are 
accompanied  by  a  salivary  retention  tumor.  5y  dilating  the  orifice,  the 
foreign  particle  may  be  flushed  out  by  the  saliva,  which  is  released  from  its 

pressure.     Subsequent  use  of  mouth-washes  will  be  sufiicient. 

VON  MIKULICZ'S  DISEASE 

Von  Mikulicz  has  recently  described  a  peculiar  affection  of  the  salivary 
glands  characterized  by  a  bilateral  enlargement  with,  at  times,  an  enlargement 
of  the  lachrymal  glands. 

The  onset  is  very  insidious.  The  parotids  often  are  the  first  group  of 
glands  involved.  There  is  a  gradual  symmetrical  enlargement  of  the  glands 

and,  in  the  course  of  several  months,  the  sublingual,  submaxillary  and  lachry- 
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mal  glands  show  a  similar  enlargement.  General  symptoms  are  wanting. 
The  patient  is  usually  in  a  good  state  of  nutrition  and  most  frequently  in  the 
prime  of  life.     There  are  no  blood  changes. 

This  condition  may  progress  for  months  and  then  become  latent,  being 
manifested  only  by  the  stationary  enlargement  of  the  glands.  At  times  the 
glands,  due  to  their  size,  cause  secondary  symptoms,  such  as  a  conjunctivitis 
and  various  changes  in  the  mucous  membrane  of  the  mouth.  These  are 

attributed  to  impaired  function,  probably  a  hypo-secretion.  The  process 
is  always  intracapsular  and  has  never  been  known  to  take  on  the  character- 

istics of  malignancy.  Microscopically,  the  gland  is  the  seat  of  a  marked 
round  cell  invasion. 

The  treatment  is  unsatisfactory.  The  X-ray  has  been  used  with  more 
or  less  satisfactory  results.  Such  drugs  as  potassium  iodid  and  arsenic  have 
given  temporary  relief  at  times.  Surgical  interference  rarely  should  be 
attempted  as  the  disease  in  itself  is  not  fatal.  If  the  glands  become  very 
large,  impairing  mastication  and  the  necessary  functions  of  the  mouth,  an 
effort  may  be  made  to  remove  them. 

TUMORS 

Tumors  of  the  parotid  gland  may  be  divided  into  three  groups:  benign, 

malignant  and  "mixed  tumors."  This  classification  includes  only  true 
neoplasms  and  not  inflammatory  enlargements  or  cysts. 

Benign  Tumors. — Benign  tumors  of  the  parotid  gland  constitute  by  far 
the  smallest  per  cent,  of  parotid  tumors.  In  general,  their  nature,  mode 
of  onset  and  course  are  similar  to  tumors  elsewhere. 

Angiomata.^ — ^Lymphangiomata  are  very  rare,  but  have  been  reported. 
They  are  soft,  fluctuating,  easily  compressible  tumors  and  usually  appear 
early  in  life.  On  examination  they  show  gland  tissue  lying  between  the 
cavernous  lymph  spaces.  Since  they  involve  only  a  part  of  the  parotid  gland, 

as  a  rule,  it  is  often  possible  to  remove  them  without  injury  to  the  impor- 
tant structures.  Hemangiomata  are  more  frequent  than  lymphangiomata. 

They  are  often  congenital  and  then  resemble  the  ordinary  nevus.  They 
contain  a  considerable  amount  of  erectile  tissue,  consequently  change  their 
size  quite  readily.  Frequently  the  tumor  consists  of  a  simple  varix  only. 
In  the  early  cases  when  the  growth  is  small  it  may  be  removec^  by  carbon 
dioxide  snow.     When  more  advanced,  its  removal  is  indicated  surgically. 

Lipomata. — True  lipomata  of  the  parotid  must  develop  from  the  inter- 
lobular fat  and  must  be  differentiated  from  a  simple  subcapsular  tumor. 

This  tumor  is  found  most  frequently  in  women  and  is  a  semi-fluctuating  mass 
growing  rather  slowly  and  causing  no  pain.  Often  they  are  lobulated.  Lipo- 

mata cause  no  symptoms,  as  a  rule,  until  they  become  large  when  the  pres- 
sure leads  to  atrophy  of  the  gland.  The  patient  usually  seeks  relief  simply 

from  the  unsightly  appearance. 
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In  the  simple  encapsulated  lipoma,  surgical  removal  is  easy.  When  deep- 
seated,  this  is  often  extremely  difficult,  as  it  requires  the  resection  of  a  large 
portion  of  the  gland.  The  facial  nerve  and  artery  should  be  dissected  out  and 
protected. 

Neuromata. — Cases  of  tumors  of  the  facial  nerve  located  in  the  parotid 
gland  are  reported,  although  they  are  very  rare.  A  parotid  neuromata  usu- 

ally is  small  and  causes  considerable  pain,  these  being  the  diagnostic  points. 
Surgical  removal  is  the  only  treatment  and  this  necessitates  the  section  of  the 
facial  nerve  with  the  resulting  facial  paralysis. 

Fig.  830.- -Inoperable  carcinoma  of  the  salivary  glands  on  both  sides  in  a  boy  eleven  years 
old.     There  was  an  extensive  metastasis  in  the  lymphatics. 

Myxomata. — Pure  myxomata  of  the  parotid  are  rare  as  practically  all  fall 

under  the  group  of  the  so-called  "Mixed  Tumors."  Volkman  points  out  that 
different  stages  in  myxomatous  degeneration  give  the  different  types  of  mixed 
tumors. 

Fibromata. — Practically  all  the  cases  of  fibromata  also  fall  in  the  class  of 
mixed  tumors,  since  they  rarely  consist  entirely  of  fibrous  tissue,  but  are  truly 
mixed  tumors.  A  few  cases  are  reported,  showing  a  hard,  firm  growth 

which  cuts  with  resistance,  the  cut  surface  being  reddish-white  in  color  and 
often  glistening.     They  cannot  be  differentiated  clinically  from  mixed  tumors. 

Adenomata. — It  was  long  disputed  that  adenomata  of  the  parotid  gland 
occurred.     Volkman  classed  them  with  mixed  tumors.     Cases  of  pure  ade- 
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nomata  have  been  reported,  Nasse  probably  being  the  first  to  demonstrate 

them.  They  are  slowly  growing  encapsulated  tumors,  rather  soft,  the  con- 
tents being  easily  expressed.  They  show  an  especial  tendency  to  undergo 

mahgnancy.  Clinically,  these  tumors  cannot  be  differentiated  from  mixed 
tumors. 

Treatment  of  Benign  Tumors  of  the  Parotid — Those  benign   tumors, 
which  are  clearly  encapsulated,  can  be  enucleated  with  complete  recovery. 

Fig.  831. — Side  view  of  the  same  boy. 

At  times  it  is  impossible  to  do  this  without  destroying  the  nerve  and  the  re- 
sultant facial  paralysis  is  more  disagreeable  than  the  presence  of  the  tumor. 

Some  are  not  clearly  encapsulated  and  seem  to  invade  the  entire  gland  more  or 
less.  In  these  cases  it  is  possible  to  resect  the  entire  gland,  preserving  the 
continuity  of  the  nerve  and  thus  avoid  facial  paralysis.  Care  should  be 
exercised  to  remove  the  growth  in  toto,  as  many  fall  in  the  class  of  mixed 
tumors.  It  is  not  an  infrequent  occurrence  to  have  malignancy  follow  if  a 
small  portion  remains.  This  has  been  one  objection  in  trying  to  preserve 
the  seventh  nerve. 



976  ORAL   SURGERY 

Malignant  Tumors. — Sarcomata  of  the  parotid  gland  are  comparatively 
rare.  They  may  be  divided  into  fibro-sarcomata,  round-cell  sarcomata, 
spindle-cell  sarcomata  and  melano-sarcomata.  The  fibro-sarcomata  are 
comparatively  benign  and  somewhat  resemble  the  fibroma  in  structure  and 
growth.  The  tumor  is  a  hard,  slowly  growing  one  and  cuts  with  considerable 
resistance,  the  cut  surface  resembling  that  of  the  fibroma.  Portions  may 
undergo  cystic  degeneration  and,  in  this  instance,  the  tumor  resembles  a  mixed 

tumor.  The  spindle-cell  sarcomata  fall  next  in  order  as  to  malignancy. 
They  are  often  fairly  well  localized  and  may  appear  to  have  a  capsule.  This 

type  grows  more  rapidly  than  the  fibro-sarcomata  and  is  not  so  hard.  The 
round-cell  sarcomata  are  diffuse,  rapidly  growing  tumors,  rather  soft  to  the 
touch  and  exceedingly  malignant  at  times.  Metastasis  occurs  very  early. 

The  melano-sarcomata  are  the  most  malignant  of  parotid  tumors.  They  are 
characterized  by  exceedingly  rapid  growth  and  by  the  deposition  of  a  large 
amount  of  pigment.  Pigmented  metastatic  tumors  occur  very  early  and  the 
disease  is  soon  fatal. 

Carcinomata. — -The  differentiation  between  carcinomata  and  mixed 
tumors  is  very  difiicult  at  times  since  the  mixed  tumors  are  endothelial 
growths  to  a  considerable  extent  and  take  on  an  appearance  very  similar  to 
carcinomata. 

Carcinoma  is  more  frequent  than  sarcoma  of  the  parotid  gland.  It  may 
be  primary  or  secondary  from  a  carcinoma  of  the  mouth  or  adjacent  parts. 
Todd  reports  six  per  cent,  of  salivary  tumors  as  carcinoma.  Koeidg  has 

pointed  out  that  practically  all  parotid  cancers  are  of  the  encephalost  char- 
acter, containing  a  large  amount  of  epithelial  tissue  and  but  little  stroma. 

They  are  usually  very  malignant.  The  fibrous  or  scirrhous  carcinoma  usually 
occurs  late  in  life.  The  tumor  is  slower  in  growth,  small  and  associated  with 
retraction  and  contraction  of  the  parts.  It  resembles  a  scirrhous  carcinoma 
of  the  breast.  One  type  of  scirrhous  carcinoma  causes  a  marked  retraction 

of  the  parts  while  the  other  affects  the  skin,  resembling  the  "cancer  en 
cuirasse"  of  the  breast.  The  scirrhous  type  often  leads  to  an  early  facial 
palsy  or  paralysis  due  to  contraction  and  subsequent  destruction  of  the 
seventh  nerve.  Metastases  occur  late  in  contrast  to  the  nebulary  type. 

The  nebulary  type  of  carcinoma  may  appear  early  in  life,  usually  grows  quite 
rapidly  and  forms  a  large  tumor.  This  type  often  breaks  down  early  to  form 
a  f  ungating  sloughing  tumor,  which  is  very  susceptible  to  severe  hemorrhages. 

Early  carcinoma  of  the  parotid  gland  presents  few  symptoms.  Slight 
tenderness  on  pressure  may  be  the  first  symptom.  As  the  disease  progresses, 

pain  is  located  in  the  temporo-mandibular  articulation.  In  reality  this  is  due 
to  the  movement  of  the  muscles  in  the  act  of  mastication.  The  gland  soon 

swells  and  may  attain  an  enormous  size.  With  the  increase  in  the  size  limi- 
tation of  the  mobility  of  the  mandible  increases. 

Pain  is  a  constant  symptom  in  cancer  of  the  parotid  gland  and  is  more 
marked  in  the  scirrhous  type  when  it  is  frequently  referred  to  the  face. 
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In  making  a  clinical  diagnosis  of  carcinoma  of  the  parotid,  we  must  not 
overlook  the  chronic  inflammatory  processes,  also  tuberculosis  and  syphilis. 
As  in  diseases  of  the  breast,  the  chronic  inflammations  very  closely  resemble 

cancer,  and  it  is  not  at  all  infrequent  to  find  a  chronic  inflammation  under- 
going a  malignant  degeneration.  With  a  more  or  less  subacute  exacerbation 

of  a  chronic  parotitis,  the  lymph  glands  may  become  enlarged  and  the  mass 
adherent  to  the  surrounding  parts  and  skin. 

It  is  practically  impossible  to  differentiate  clinically  carcinomata  from 
mixed  tumors,  except  when  the  growth  takes  on  the  pronounced  signs  of  an 
encephaloid  cancer. 

Mixed  Tumors. — About  sixty  per  cent.  (Todd)  of  parotid  tumors  are 
classed  as  mixed  tumors.  This  type  of  tumor  has  been  a  topic  of  dispute  for 
a  long  time  as  to  whether  it  is  a  mixed  connective  tissue  growth,  a  modified 
epithelial  tumor  or  an  endothelial  neoplasm. 

Hanseman  classifies  them  as: 
1.  Endothelial    carcinoma. 
2.  Endothelial   sarcoma. 

3.  Endothelial  carcino-sarcoma. 
4.  Endothelial  tumors  with  development  of  special  tissues. 
5.  Endothelial  adenoma. 

Volkman  confirms  the  endothelial  cell  theory  and  believes  that  the  cartilag- 
inous appearing  tissue  is  derived  from  a  myxomatous  degeneration  of  tissues. 

Etiology. — Most  of  these  tumors  occur  between  the  ages  of  twenty  and 
forty,  the  male  being  probably  twice  as  frequently  affected  as  the  female. 
Further,  nothing  can  be  said  as  to  the  causation. 

Pathology. — Mixed  tumors  grow  rather  slowly;  on  an  average  eight  years 
elapse  before  they  obtain  any  marked  size.  They  are  hard,  irregular  and,  as 

a  rule,  surrounded  by  a  dense  capsule.  They  often  have  an  uneven  consist- 
ency, some  parts  being  very  hard  while  others  are  soft,  resembling  a  cyst. 

Mixed  tumors  are  not  adherent  to  the  skin  and,  at  times,  appear  distinctly 
separate  from  the  gland  itself,  but  lie  beneath  the  parotid  fascia.  They  never 
produce  metastasis.  These  tumors  may  lie  dormant  for  years  or  enlarge  but 
slightly,  then  suddenly,  without  any  apparent  cause,  become  malignant  and 
destroy  life  within  a  few  months. 

On  cut  section  they  display  a  rather  interesting  picture.  Certain  parts 

cut  with  a  cartilage-like  resistance.  Judd  reports  that  one-fourth  of  these 
tumors  contain  cartilage,  while  Todd  emphatically  states  that  they  never 

contain  cartilage,  the  peculiar  stroma  of  the  tumor  being  mistaken  for  carti- 
lage. Portions  of  the  cut  section  give  a  semi-translucent  appearance  with 

sago-grain-like  bodies.     Cystic  degeneration  is  found  frequently. 
Microscopically,  the  cells  have  a  peculiar  arrangement,  appearing  in 

strands.  They  remain  attached  to  their  membrane  when  fixed,  thus  differing 
from  the  carcinoma.     The  cartilage,  which,  according  to  Volkman,  is  derived 
from  the  connective  tissue  stroma  having  undergone  a  myxomatous  change,  is 
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considered  by  Todd  not  cartilage,  but  simple  stroma.  He  states  it  has  a 
different  structure  and  staining  quality,  being  slaty  in  color  and  homogeneous 

to  granular.  Wood  says  that  seventy-five  per  cent,  of  these  tumors  become 
malignant  and  that  thirty  per  cent,  recur  after  operation. 

Symptoms. — As  a  rule,  this  type  of  tumor,  like  the  benign  tumor,  gives 
practically  no  subjective  symptoms.  In  case  it  involves  a  nerve  trunk,  pain 
may  be  present  and  may  radiate  to  the  face,  neck  or  jaws.  Later,  when  the 

tumor  reaches  a  considerable  size,  there  may  be  a  marked  increase  in  the  se- 
cretion from  the  gland,  impairment  of  the  motion  of  the  jaw  and  a  decrease  in 

the  acuteness  of  hearing.  The  tumor,  as  a  rule,  is  single,  well  defined  and 
sharply  demarcated  from  the  surrounding  tissues.  To  the  touch,  it  often 

has  an  uneven  consistency,  with  very  hard  and  soft  semi-fluctuating  areas. 
Depending  on  the  portion  of  the  gland  involved,  the  external  markings  and 
subsequent  appearance  will  vary.  When  arising  from  the  upper  pole,  the 
tumor  obstructs  the  ear,  pushing  the  auricle  outward  and  backward. 

When  the  low^er  pole  is  involved,  the  tumor  often  extends  down  the  neck  into 
the  submaxillary  region  or  under  the  sterno-cleido-mastoid  muscle,  pushing 
the  latter  backward.  Again  the  tumor  may  grow  inward  toward  the 

pharynx. 
As  has  been  previously  stated,  the  mixed  tumor  may  grow  very  slowly  for 

a  number  of  years  and  then  suddenly,  without  any  apparent  cause,  become 
malignant,  spread  very  rapidly,  produce  metastasis  and  cause  death  within 
a  few  months.  This  may  be  provoked  by  incomplete  surgical  interference, 
injury,  or  it  may  be  entirely  spontaneous.  Some  authorities  assert  that  in 
the  spontaneous  cases  the  tumor  has  broken  through  its  capsule.  When 

malignancy  intervenes,  the  tumor  begins-to  enlarge  rapidly,  becomes  tender 
to  the  touch  and  the  subjective  symptoms  increase.  The  adjacent  lymph 
glands  enlarge,  the  tumor  softens  and  may  soon  break  down  and  ulcerate. 

Diagnosis. — The  slow  growth,  hard,  well-defined  tumor  mass,  which,  as  a 
rule,  is  uneven  and  nodular,  and  its  free  movability  are  the  characteristic 
signs  of  a  mixed  tumor.  The  absolute  diagnosis  must  be  made  by  the 
microscope. 

This  type  of  tumor  must  be  differentiated  from  ordinary  benign  tumors, 
sarcoma,  which  grows  much  more  rapidly,  and  from  carcinoma.  Often  it  is 
difi&cult  to  differentiate  a  scirrhous  carcinoma  from  a  mixed  tumor.  The 

retraction  of  the  parts  and  its  fixation  speak  strongty  for  a  scirrhous  cancer. 
The  medullary  carcinoma  grows  rapidly  and,  as  a  rule,  breaks  down  early. 
It  is  the  seat  of  considerable  pain  and  usually  within  three  to  five  months  the 
adjacent  lymph  glands  become  enlarged.  The  tumor  becomes  adherent  to 
the  skin  and  the  surrounding  tissues. 

The  chronic  infections,  especially  the  calcareous  and  fibrous  types,  tuber- 
culosis and  syphilis  must  be  considered  when  making  a  diagnosis  of  mixed 

tumor.     The  history  of  the  case,  especially  as  to  the  onset  of  the  condition, 
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Fig.  832. 

Fig.  833. 
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will  often  aid.     At  times  it  is  impossible  to  differentiate  the  chronic  infections 
from  a  mixed  tumor;  the  microscope  must  be  relied  upon  then. 

Treatment  of  Carcinoma  of  the  Parotid  Gland. — The  patient  usually  seeks 
relief  from  a  disfigurement  and  a  malady  which  is  steadily,  although  slowly, 
growing  worse.  The  only  hope  for  a  cure  is  the  total  extirpation  of  the  entire 
parotid  gland.  It  is  not  an  infrequent  occurrence  to  find  malignancy  follow 

an  incomplete  operation.  In  the  encapsulated  variety,  care  should  be  exer- 
cised to  rem.ove  all  of  the  capsule  as  well  as  the  tumor.  It  is  possible,  when 

the  nerve  is  jiot  directly  involved  in  the  tumor  itself,  to  free  it  from  the  cap- 

FlG.  834. 

sule  and  preserve  its  continuity.  The  author  has  completely  removed  the 
entire  parotid  gland  for  carcinoma  and  preserved  the  continuity  of  the  seventh 
nerve.  No  recurrences  of  the  tumor  have  occurred  to  date,  although  not 
suflficient  time  has  elapsed  to  prognosticate  a  cure  (Figs.  832  to  836)  When 
the  nerve  is  involved  directly,  it  then  becomes  a  question  whether  one  may 
risk  the  possibility  of  a  recurrence  of  the  tumor  with  a  liability  to  malignancy 
or  sever  the  nerve  with  the  resultant  facial  paralysis. 

Operation  for  Removal  of  the  Parotid  Gland. — The  removal  of  the  parotid 
gland  may  be  accomplished  with  little  disfigurement  to  the  patient,  provided 
the  disease  does  not  call  for  the  removal  of  the  ramus  of  the  mandible  and  a 

portion  of  the  body  of  the  bone.  Too  frequently,  however,  the  mandible  is 
involved.     The  incision  is  made  posterior  to  the  ramus  of  the  mandible, 
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but  not  high  enough  to  divide  the  seventh  nerve.  It  is  carried  down  over 
the  external  carotid  artery  which  is  ligated  when  exposed.  An  incision  is 
then  carried  forward  one-half  inch  below  the  lower  border  of  the  mandible 

and  one  and  one-half  inches  long.  Blunt  instruments  are  used  to  dissect 
the  tissues,  using  great  care  over  the  region  of  the  seventh  nerve.  It  should 
be  preserved  intact  and  uninjured.  After  the  artery  is  ligated  the  tissues 

are  reflected  upward  so  as  to  expose  the  gland,  which  is  then  carefully  enu- 

FiG.  835. 

Figs.  832-835. — Carcinoma  of  the  left  partoid  gland  in  a  woman  forty  years  old.  Fig. 
832,  view  of  inside  of  the  mouth.  Fig.  833,  posterior  view  showing  the  distention  of  the 
cheek.  Fig.  834,  front  view  showing  the  facial  deformity.  Fig.  835,  patient  after 
operation.  The  entire  gland  was  removed.  The  nerve  was  dissected  without  injury, 
thus  avoiding  facial  paralysis.     The  figure  shows  perfect  motion  of  all  the  muscles. 

cleated.  The  duct  is  disregarded.  After  the  removal  of  the  gland,  the 
muscular  tissue  is  approximated  with  catgut,  while  the  fascia  and  skin  are 

closed  with  horse-hair  sutures.  A  drainage  tube  is  inserted  in  the  most  depen- 
dent part  of  the  wound.  A  compress  and  light  bandage  are  applied  until 

the  parts  have  healed. 

SUBMAXILLARY  AND  SUBLINGUAL  GLANDS 

Due  to  the  close  association,  these  two  sets  of  glands  will  be  considered 

conjointly.  The  submaxillary  gland  lies  beneath  the  cervical  fascia  under  the 
ramus  of  the  mandible,  a  little  anterior  to  the  angle.  By  pressing  upwards 
from  the  outside,  the  gland  may  be  felt  in  the  floor  of  the  mouth  to  the  side 
of  the  fraenum  of  the  tongue.     It  is  lobulated  and  enclosed  in  a  capsule. 
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Formerly  it  was  thought  that  there  were  lymphatic  glands  within  its  sub- 
stance, but  at  the  present  time  it  is  conceded  that  this  is  not  true.  A  few 

lymph  glands  are  found  embedded  in  the  capsule.  Wharton's  duct,  the  duct 
of  the  submaxillary  gland,  is  about  two  inches  long  and  extends  from  the 
substance  of  the  gland  forward  beneath  the  mylohyoid  muscle  along  the  floor 
of  the  mouth  external  to  the  sublingual  gland  and  opens  on  a  summit  beside 
the  fraenum  of  the  tongue.     Its  orifice  is  its  narrowest  part. 

The  sublingual  gland  is  an  elongated,  almond-shape  body  lying  in  the 
floor  of  the  mouth  just  beneath  the  plica  sublingualis.  It  is  covered  only  by 
the  mucous  membrane  and  lies  on  the  mylohyoid  muscle,  internal  to  the 

Fig.  836. — The  seventh  nerve  dissected  out  during  operation  for  the  removal  of  the  parotid 
gland.     The  nerve  function  was  preserved  and  paralysis  avoided. 

mandible  and  external  to  the  genio-glossus  muscle.  It  is  about  40  mm.  in 
length  and  consists  of  many  lobules  closely  held  together  by  a  few  strands  of 
connective  tissue.  In  itself  it  has  no  capsule.  Ifi  the  embryo  it  consists  of 
many  separate  glands.  The  ducts,  known  as  the  ducts  of  Rivinus,  are 
numerous,  emptying  on  the  summit  of  the  plica  sublingualis. 

Injuries  to  the  Glands. — Due  to  the  protection  afforded  them  by  their 
position,  the  submaxillary  and  sublingual  glands  are  seldom  injured.  A  direct 
blow  to  the  jaw  may  injure  the  submaxillary  gland.  Gun-shot  and  stab 
wounds  of  the  glands  may  be  encountered.     Foreign  bodies  in  the  mouth 
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may  penetrate  the  sublingual  gland.  The  treatment  consists  essentially  of 
cleanliness  of  the  mouth,  and  is  similar  to  that  applied  in  acute  injuries  of  the 

parotid  gland. 
Acute  Inflammation. — The  most  common  form  of  acute  infections  in 

these  glands  is  by  way  of  the  ducts  from  the  mouth.  Such  conditions  as 
acute  stomatitis,  caries  of  the  teeth,  infected  tonsils  and  adenoids  or  an  old 
discharging  sinus  may  lead  to  an  acute  infection  of  the  gland.  Stenoses  of 

the  ducts  or  calculus,  especially  in  Wharton's  duct,  may  predispose.  During 
the  course  of  any  acute  mfectious  disease,  we  may  encounter  an  inflammation 
of  one  of  these  glands..     The  process  may  resolve  or  go  on  to  suppuration. 

Symptoms. — The  symptoms  of  acute  infection  of  these  glands  is  very 
similar  to  that  of  the  parotid.  Usually  the  onset  is  sudden.  The  gland  en- 

larges, becomes  very  tender  and,  as  the  intra-capsular  tension  increases,  the 
patient  will  suffer  considerable  pain.  The  process  may  subside  and  resolve 
or  may  continue  to  suppuration,  breaking  through  the  capsules  and  descending 
the  neck  under  the  fascia,  even  as  far  as  the  mediastinum.  The  process  may 
point  externally  and  rupture  spontaneously.  This  condition  is  very  closely 

allied  to  the  streptococcic  cellulitis  known  as  Ludwig's  Angina  and  may  be  a 
forerunner  of  that  fatal  malady. 

An  acute  distention  of  the  submaxillary  gland  may  occur  from  an  occlusion 

of  Wharton's  duct,  the  latter  being  due  either  to  a  calculus,  a  foreign  body 
or  an  acute  swelling.  The  gland  increases  in  size  rapidly,  is  tender  to  the 
touch  and  has  a  peculiar  doughy  consistency.  If  not  relieved,  the  gland 
usually  becomes  the  seat  of  acute  inflammation.  Astringent  mouth  washes, 
such  as  liquor  alumini  subacetatis  dilute,  may  relieve  the  condition.  If 
not,  a  small,  smooth  probe  should  be  passed  into  the  orifice  of  the  duct. 

The  treatment  is  essentially  that  discussed  under  acute  infections  of  the 
parotid.  It  may  be  added  that,  if  ordinary  palliative  treatment  does  not 

affect  the  disease  within  a  short  time,  drainage  should  be  established  to  pre- 
vent the  disease  spreading,  which  may  lead  to  such  critical  conditions  as 

edema  of  the  glottis  or  a  septicemia.  In  case  a  calculus  of  the  duct  is  present, 
it  should  be  removed  as  the  duct  occlusion  may  lead  to  submaxillary  fistula. 

Chronic  Inflammation. — Since  the  symptoms,  pathology  and  treatment 
of  the  chronic  inflammations  of  this  group  of  glands  are  practically  the  same 
as  that  of  the  parotid  gland,  they  will  not  be  discussed  here,  but  the  reader 
is  referred  to  the  text  on  parotid  surgery. 

CALCULUS 

By  consulting  the  statistics  of  Czygan,  we  find  that  sixty-one  per  cent,  of 

the  salivary  calculi  are  found  in  Wharton's  duct  or  the  submaxillary  gland  and 
eighteen  per  cent,  in  the  sublingual  gland  or  its  ducts. 

The  symptoms  and  subsequent  changes  are  so  similar  to  calculus  of  the 

parotid  and  its  duct  that  it  will  not  be  considered  in  detail  here.     The  ob- 
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jective  symptoms  in  the  former  are  referable  to  the  submaxillary  region  and 
the  floor  of  the  mouth.  Such  symptoms  and  pathology  as  may  occur  with  an 
obstruction  of  the  ducts  with  calculi  was  discussed  in  the  chapter  on  Ranula. 

The  treatment  is  essentially  the  same  as  for  calculus  of  the  parotid  and 

Stenson's  duct. 
TUMORS 

See  tumors  of  the  parotid. 



CHAPTER  XXXIX 

EUGENICS 

During  the  past  decade  the  subject  of  eugenics  has  been  receiving  more 
attention  from  scientific  men  than  in  any  other  period  of  time.  Through 
the  medium  of  the  Eugenics  Record  Office,  Cold  Spring  Harbor,  Long  Island, 
every  phase  of  the  subject  is  under  investigation  and  careful  reports  of  their 
findings  are  published  from  time  to  time.  Through  the  personal  work  of  Mr. 

William  F.  Blades  of  the  Association,  I  have  gathered  much  valuable  infor- 
mation and  have  given  to  him  the  pedigrees  of  many  families  with  congenital 

defects. 

It  has  been  my  habit,  when  a  child  is  brought  to  me  suffering  from  a 
congenital  deformity,  to  look  into  the  family  history  carefully.  The  first 

question  asked  is  "Is  this  the  only  child?"  If  there  are  others  "Areanyof 
them  similarly  affiicted?"  "Has  the  defect  existed  in  any  of  the  grand- 

parents or  among  their  brothers  and  sisters?"  "Have  any  cousins  or  other 
relatives  had  harelip  and  cleft  palate?"  From  the  information  acquired,  the 
question  of  heredity  of  parents,  grandparents  and  other  near  relatives  may 
be  settled. 

It  is  not  possible  in  this  book  to  record  all  the  results  of  my  findings.  A 

few  are  published  here,  which  point  out  the  prevalence  of  inherited  condi- 
tions. The  general  opinions  expressed  regarding  heredity  have  been  con- 
jectural largely.  The  work  of  the  Eugenics  Record  Office  must  impress 

even  the  layman's  mind  with  the  unquestionable  influence  which  a  con- 
genitally  defective  parent  exerts  upon  his  child.  Elsewhere  in  this  book 
I  have  expressed  my  belief  that  heredity  is  a  powerful  influence  in  causing 
cleft  palate  and  harelip.  The  systematic  work,  scientifically  conducted  by 

the  Eugenics  Record  Office,  their  facilities  for  tracing  pedigrees  and  re- 
cording statistics  will  be  of  inestimable  value  in  the  study  of  congenital 

deformities. 

What  is  Eugenics? — To  understand  what  is  to  follow,  it  is  necessary  that 
we  have  a  knowledge  of  what  eugenics  is.  In  a  valuable  treatise  by  Charles 

Benedict  Davenport,  entitled  "Heredity  in  Relation  to  Eugenics,"  we  find 
the  following:  "Eugenics  is  the  science  of  the  improvement  of  the  human 

race  by  better  breeding,  or,  as  the  late  Sir  Francis  Galton  expressed  it, '  The 
science  which  deals  with  all  influences  that  improve  the  inborn  qualities  of  a 

race.'  The  eugenical  standpoint  is  that  of  the  agriculturist  who,  while 
recognizing  the  value  of  culture,  believes  that  permanent  advance  is  to  be 

made  only  by  securing  the  best  'blood.'     Man  is  an  organism,  an  animal, 

985 



986  ORAL    SURGERY 

and  the  laws  of  improvement  of  corn  and  of  race-horses  hold  true  for  him  also. 
Unless  people  accept  this  simple  truth  and  let  it  influence  marriage  selection, 
human  progress  will  cease.  Eugenics  has  reference  to  offspring.  The  success 
of  marriage,  from  the  standpoint  of  eugenics,  is  measured  by  the  number  of 

disease-resistant,  cultivable  offspring  that  come  from  it.  Happiness  or  un- 

happiness  of  the  parents — the  principal  theme  of  many  novels  and  the  pro- 
ceedings of  the  divorce  courts — has  little  eugenic  significance,  for  eugenics 

has  to  do  with  traits  that  are  in  the  blood,  the  protoplasm." 
Among  the  statistics  I  have  gathered  in  my  own  practice,  I  publish  the 

following  few  cases: 
Fig.  837  represents  the  family  tree  of  patient  M.  E.  on  whom  I  operated 

in  1886  when  she  was  ten  days  old.  This  patient  had  a  double  harelip  the 
premaxillary  bones  protruded  and  there  was  a  wide  cleft  of  both  hard  and 
soft  palates.  I  was  able  to  follow  the  history  of  this  patient  until  her  death, 

at  the  age  of  twenty-one.  This  girl  grew  to  be  a  very  attractive  young  lady, 
with  perfect  speech  and  with  unusual  skill  in  vocal  music.  In  this  family 
there  were  ten  children.  The  first,  a  girl,  was  normal.  The  second,  a  girl, 
had  single  harelip,  which  I  operated.  The  third,  a  boy,  had  a  double  harelip 
and  cleft  palate.  He  died  without  an  operation  when  he  was  ten  days  old. 
The  fourth  was  a  girl,  normal,  and  the  fifth  had  a  double  harelip  and  cleft 
palate.  I  also  operated  upon  her.  The  sixth  was  a  boy,  the  seventh  a  girl, 
the  eighth  a  girl,  the  ninth  a  boy,  all  normal.  The  tenth,  a  boy,  had  a  single 
harelip  and  cleft  palate.  This  boy  was  operated  upon  by  me  when  he  was 
three  months  old.  The  parents  of  these  children  were  normal,  but  a  brother 

of  the  mother  had  a  cleft  palate  and  harelip.  The  mother's  father  was  also 
affected  with  a  harelip  and  cleft  palate. 

Mr.  Blades,  who  investigated  this  family,  furnished  me  with  the  following 

report:  "Examined  the  palate  of  the  father  of  these  children  and  found  it 
well  rounded  and,  possibly,  slightly  high.  The  mother's  palate  is  much 
higher  than  her  husband's,  but  there  is  no  defect.  The  ninth  child  has  a 
palate  higher  than  its  mother's.  The  arch  extends  up  to  an  unusual  height. 
The  tenth  child  has  a  high  palate,  the  cleft  and  harelip  have  been  closed."  The 
other  children  were  not  examined  by  Mr.  Blades.  The  mother  told  him  that 

her  youngest  brother  and  her  father  had  cleft  palate  and  harelip.  She  attrib- 
uted the  condition  of  her  defective  children  to  inheritance  from  their  grand- 

father. She  stated  that  she  had  never  permitted  her  mind  to  dwell  much  on 
such  possibilities  during  pregnancy  and  knew  of  no  maternal  impression  of  any 
kind.  She  had  always  eaten  well  and  had  never  lived  upon  any  peculiar 
diet.  Her  taste  in  food  was  normal  and  like  that  of  the  average  individual. 
She  suggested  that,  in  the  second  month  of  pregnancy  for  the  first  child 
affected,  her  father  dropped  dead  suddenly.  The  parents  stated  that  all 

the  affected  children  had  bad,  easily  decayed  teeth.  They  were  slow  in  devel- 
opment. The  fifth  child  (the  one  described  above)  weighed  four  pounds 

at  birth.  The  tenth  child  was  a  blue  baby  and  weighed  five  pounds  at  birth. 
The  mother  said  that  all  the  affected  children  were  smaller  when  they  were 
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and  the  laws  of  improvement  of  corn  and  of  race-horses  hold  true  for  him  also. 
Unless  people  accept  this  simple  truth  and  let  it  influence  marriage  selection, 
human  progress  will  cease.  Eugenics  has  reference  to  offspring.  The  success 
of  marriage,  from  the  standpoint  of  eugenics,  is  measured  by  the  number  of 

disease-resistant,  cultivable  offspring  that  come  from  it.  Happiness  or  un- 

happiness  of  the  parents — the  principal  theme  of  many  novels  and  the  pro- 
ceedings of  the  divorce  courts — has  little  eugenic  significance,  for  eugenics 

has  to  do  with  traits  that  are  in  the  blood,  the  protoplasm." 
Among  the  statistics  I  have  gathered  in  my  own  practice,  I  publish  the 

following  few  cases: 
Fig.  837  represents  the  family  tree  of  patient  M.  E.  on  whom  I  operated 

in  1886  when  she  was  ten  days  old.  This  patient  had  a  double  harelip  the 
premaxillary  bones  protruded  and  there  was  a  wide  cleft  of  both  hard  and 
soft  palates.  I  was  able  to  follow  the  history  of  this  patient  until  her  death, 

at  the  age  of  twenty-one.  This  girl  grew  to  be  a  very  attractive  young  lady, 
with  perfect  speech  and  with  unusual  skill  in  vocal  music.  In  this  family 
there  were  ten  children.  The  first,  a  girl,  was  normal.  The  second,  a  girl, 
had  single  harelip,  which  I  operated.  The  third,  a  boy,  had  a  double  harelip 
and  cleft  palate.  He  died  without  an  operation  when  he  was  ten  days  old. 
The  fourth  was  a  girl,  normal,  and  the  fifth  had  a  double  harelip  and  cleft 
palate.  I  also  operated  upon  her.  The  sixth  was  a  boy,  the  seventh  a  girl, 
the  eighth  a  girl,  the  ninth  a  boy,  all  normal.  The  tenth,  a  boy,  had  a  single 
harelip  and  cleft  palate.  This  boy  was  operated  upon  by  me  when  he  was 
three  months  old.  The  parents  of  these  children  were  normal,  but  a  brother 

of  the  mother  had  a  cleft  palate  and  harelip.  The  mother's  father  was  also 
affected  with  a  harelip  and  cleft  palate. 

Mr.  Blades,  who  investigated  this  family,  furnished  me  with  the  following 

report:  "Examined  the  palate  of  the  father  of  these  children  and  found  it 

well  rounded  and,  possibly,  slightly  high.  The  mother's  palate  is  much 
higher  than  her  husband's,  but  there  is  no  defect.  The  ninth  child  has  a 
palate  higher  than  its  mother's.  The  arch  extends  up  to  an  unusual  height. 
The  tenth  child  has  a  high  palate,  the  cleft  and  harelip  have  been  closed."  The 
other  children  were  not  examined  by  Mr.  Blades.  The  mother  told  him  that 

her  youngest  brother  and  her  father  had  cleft  palate  and  harelip.  She  attrib- 
uted the  condition  of  her  defective  children  to  inheritance  from  their  grand- 

father. She  stated  that  she  had  never  permitted  her  mind  to  dwell  much  on 
such  possibilities  during  pregnancy  and  knew  of  no  maternal  impression  of  any 
kind.  She  had  always  eaten  well  and  had  never  lived  upon  any  peculiar 
diet.  Her  taste  in  food  was  normal  and  like  that  of  the  average  individual. 
She  suggested  that,  in  the  second  month  of  pregnancy  for  the  first  child 
affected,  her  father  dropped  dead  suddenly.  The  parents  stated  that  all 

the  affected  children  had  bad,  easily  decayed  teeth.  They  were  slow  in  devel- 
opment. The  fifth  child  (the  one  described  above)  weighed  four  pounds 

at  birth.  The  tenth  child  was  a  blue  baby  and  weighed  five  pounds  at  birth. 
The  mother  said  that  all  the  affected  children  were  smaller  when  they  were 
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born  than  those  not  aflfected.  These  children  were  all  unusually  attractive 

physically. 
The  parents  were  born  in  northern  Germany  and  lived  only  a  few  miles 

apart.  They  never  heard  of  any  blood  relationship  between  them.  The 

history  on  the  father's  side  is  very  meager,  yet  he  declared  that  cleft  palate  and 
harelip  were  unknown  in  his  family.  The  father  is  a  sturdy,  healthy  man,  a 
brick  mason  by  trade.     The  mother  is  also  in  excellent  physical  condition. 

In  1905  I  was  invited  to  give  a  surgical  clinic  at  a  meeting  of  the 
Northern  Indiana  Dental  Society  at  Logansport.  Arriving  at  the  hospital,  I 
found  two  patients  suffering  from  cleft  palate.  The  mother,  Mrs.  P.,  who 
also  had  a  cleft  palate,  was  with  them.  Upon  inquiry,  the  most  remarkable 
family  history,  so  far  as  this  deformity  is  concerned,  was  revealed.  The 

question  of  heredity  cannot  be  settled  by  a  single  family  history.  The  de- 
formity occurring  so  frequently  among  the  descendents  of  the  grandfather  of 

the  child  upon  whom  I  operated  would,  I  think,  convince  the  most  skeptical 
that  the  influence  of  heredity  is  most  impressive.  The  pedigree  herewith 
appended  (Fig.  838)  gives  the  details.  It  will  be  seen  that  the  grandfather 
of  the  child  had  a  cleft  palate.  He  had  a  son  and  a  daughter,  among  nine 
children,  who  were  similarly  defective.  The  son  had  three  children,  one  of 
whom  had  a  cleft  palate.  The  daughter  married  a  man  whose  family,  so  far 
as  history  records,  was  free  from  the  defect.  Three  of  her  six  children  had 
cleft  palates.  After  the  death  of  her  first  husband,  she  married  again  and 
bore  four  children,  one  of  whom  had  a  cleft  palate.  The  history  of  her  second 
husband  was  good,  so  far  as  obtainable.  Thus,  of  her  ten  children,  four  had 
cleft  palates.  The  oldest  daughter,  who  had  a  cleft  palate,  married  a  man 
who  had  ten  normal  brothers  and  sisters.  The  father  and  mother  of  these 

children  were  normal.  The  results  of  this  union  were  eight  children — six 
boys  and  two  girls.  The  oldest  girl  was  the  fourth  child  and  the  youngest  was 
the  eighth.  The  first,  second,  fifth  and  sixth  sons  and  the  second  daughter 
had  cleft  palates. 

It  is  interesting  to  note,  in  the  third  division,  that  the  fifth  son,  who  had  a 

cleft  palate,  married  a  woman  who,  also,  had  a  cleft  palate.  So  far  as  his- 

tory records,  the  woman's  family  was  free  from  the  defect.  The  sixth  son 
married  a  woman  who  lisped  and  was  supposed  to  have  a  cleft  palate.  A 
cousin  of  this  woman  had  a  cleft  palate. 

In  tracing  a  pedigree,  we  gather  information  only  so  far  as  history  or 
tradition  records;  beyond  this  we  know  nothing.  When  congenital  defects 
occur  with  frequency  in  different  branches  of  a  family,  in  my  opinion  there  is 
no  doubt  that  such  defects  have  existed  in  progenitors;  if  not  immediate, 
in  those  remote.  In  evidence  of  the  foregoing,  I  submit  the  pedigree  in 

Fig.  839. 
It  will  be  noticed  that,  in  a  family  of  three  brothers,  the  first  was  married 

twice.  In  the  three  genjerations  of  the  descendents  of  his  first  wife,  nine 
members,  there  was  no  defect.     Of  the  descendents  of  the  second  wife  there 
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were  five,  three  sons  and  two  daughters.  The  second  son,  normal,  was  the 
father  of  a  child  with  congenital  double  harelip  and  cleft  palate.  Of  the  six 
children  born  to  the  fifth  son,  the  second  one  was  the  father  of  a  child  with 

double  harelip  and  cleft  palate.  Another  brother  of  the  progenitor  first 
referred  to  had  one  son  and  one  daughter.  The  son  had  a  cleft  palate  and 
double  harelip.  The  daughter  was  normal.  She  had  five  children;  the  first 
had  a  cleft  palate  and  double  harelip,  the  second  had  a  single  harelip  and  the 
third  had  a  single  harelip.     The  fourth  and  fifth  were  normal. 

"Admitting,  as  we  must,  the  importance  of  hereditary  tendencies  in 
determining  man's  physical  traits,  his  behavior  and  his  diseases,  we  cannot 
overlook  the  question  that  must  occur  to  all — What  relation  has  the  fact  of 
heredity  to  those  of  environmental  influence,  to  the  known  facts  of  infection 
and  bad  conditions  of  life?  Indeed,  were  we  to  accept  the  teachings  of  some, 
environment  alone  is  important;  good  training,  exercise,  food  and  sunlight 

can  put  anybody  in  a  'normal'  condition. 

"So  long  as  we  regard  heredity  and  environment  as  opposed,  so  long  will  we 
experience  endless  contradictions  in  interpreting  any  trait,  behavior  or  dis- 

ease. The  truth  seems  to  be  that,  for  human  phenomena,  there  is  not  only 
the  external  or  environmental  cause,  but  also  an  internal  or  personal  cause. 
The  result  is,  in  most  cases,  the  reaction  of  a  specific  sort  of  protoplasm  to  a 
specific  stimulus.  For  example,  the  controversy  as  to  the  inheritableness 

versus  the  communicableness  of  'the  itch'  receives  a  simple  solution  if  we 
recognize  that  there  is  an  external  agent,  probably  a  parasite,  that  can,  how- 

ever, develop  only  in  persons  who  are  non-immune.  Since  such  persons  are 

rather  uncommon  and  the  absence  of  immunity  is  "inheritable,  the  disease 
tends  to  run  in  families  and  can  rarely  be  caught,  even  through  inoculation, 
by  persons  outside  such  families.  Even  in  cases  where  the  hereditary  factor 
is  universally  admitted,  as  in  depressive  insanity,  the  onset  of  the  symptoms, 
may  be  delayed  by  very  favorable  conditions  of  life.  However,  though  such 
symptoms  may  be  diminished  and  the  patient  discharged  from  the  hospital 

as  'cured,'  yet  the  weakness  in  his  germ  plasm  is  not  removed  and  will,  unless 
he  is  fitly  mated,  show  itself  in  his  children  when  they,  in  turn,  experience  an 
unusual  stress.  The  fungue  tendency  of  the  child  of  three  years  might 
not  have  expressed  itself  so  acutely  had  he  lived  in  the  country,  with  freedom 
to  wander  widely  at  will,  instead  of  being  restrained  within  the  confines  of 

city  houses  and  narrow  streets.  In  extreme  cases,  however,  of  which  com- 
plete albinism  is  an  example,  the  trait  seems  to  be  due  to  the  entire  absence  in 

both  of  the  united  germ  cells  of  any  determiner  for  the  character.  Under 
these  circumstances,  not  even  the  best  of  environmental  conditions  can  bring 

about  pigmentation.  Albinism  is  a  protoplasmic  'accident,'  as  independent 
of  environment  as  drowning  by  the  overturning  of  an  ocean  steamship  is 

independent  of  heredity.  With  few  exceptions,  the  principle  that  the  bio- 
logical and  pathological  history  of  a  child  is  determined  both  by  the  nature 
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of  the  environment  and  the   nature  of   the  protoplasm  may   be   applied 

generally."^ The  above  facts  seem  to  strongly  indicate  the  influence  of  environment 
as  a  factor  in  the  etiology  of  congenital  defects.  Experience,  based  upon 
many  years  of  observation,  first  led  me  to  wonder  why  so  many  patients 

suffering  from  congenital  cleft  palate  and  harelip  came  from  the  same  com- 
munity. In  view  of  the  conclusions  reached  by  students  of  eugenics,  I  am 

satisfied  that  these  defects  are  endemic.  The  town  of  Bay  City,  Michigan, 

furnishes  the  most  striking  example  of  the  truthfulness  of  the  above  conclu- 

sions. I  am  informed  by  Professor  Lyons  of  Ann  Arbor  that  thirty- two  people 
in  this  town  of  45,166  inhabitants  were  found  to  have  congenital  cleft  palate 
and  harelip.  In  the  town  of  Blue  Island,  Illinois,  nine  patients  were  brought 
to  me  within  three  years. 

^  Davenport  book  on  Heredity. 



CHAPTER  XL 

PROSTHESIS 

INTRODUCTION 

Value  of  Prosthesis. — Aside  from  the  great  work  of  orthodontia,  which 
contributes  so  much  to  the  improvement  of  facial  expression,  prosthesis,  in 
restoring  parts  congenitally  absent  or  lost  by  trauma  or  disease,  calls  for 

Fig.  840. — Illustrates  an  abnormal  protrusion  of  the  upper  teeth  and  maxillae.  A, 
Thelipsfail  to  meet;  the  upper  incisor  teeth  are  very  prominent  and  exposed  to  view;  they 
lap  over  the  lower  lip.  B,  Plaster  cast  showing  extent  of  protrusion.  C,  Protrusion  cor- 

rected by  orthodontic  methods.  D,  Cast  showing  protrusion  corrected.  The  teeth  meet 
normally.     (Case.) 

ingenuity  and  an  esthetic  sense  of  the  highest  order.  The  world  owes  a 
great  debt  to  the  orthodontist.  His  mission  is  not  only  to  regulate  teeth  and 
convert  an  ugly  mouth  into  one  of  beauty,  but  it  is  to  prevent  deformities 

991 
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of  the  face  and  remove  them  when  they  have  developed.  It  is  not  possible 
to  enter  into  the  consideration  of  orthodontia  in  this  work.  Volumes  have 

been  written  by  masters  in  this  field  of  surgery.  However,  I  cannot  refrain 
from  referring  to  the  great  work  of  specialists  whose  lives  have  been  devoted 
to  correcting  facial  deformities.  Herewith  I  present  a  figure  illustrating 
the  extent  and  variety  of  deformities  of  the  face  corrected  by  a  slow  process 

Fig.  841. — A,  Plaster  cast  showing  the  malocclusion  of  the  teeth  in  a  case  of  progna- 
thism. The  lower  teeth  overlap  the  upper.  B,  Front  view  of  the  same  cast.  C,\Profile 

view  of  the  patient  before  treatment.  The  chin  protrudes  and  the  lower  lip  is  prominent 
while  the  upper  lip  apparently  recedes.  D,  Profile  view  of  the  patient  after  the  deformity 
has  been  corrected.  By  the  skill  of  the  orthodontist,  this  face  has  been  converted  from  the 
asymmetrical,  bull-dog  type  into  one  of  perfect  symmetry,  and  the  lines  of  beauty  have  been 
established.     E,  Front  view  of  the  same  patient.     {Dr.  Gordon  White.) 

of  moving  the  bones  into  normal  anatomical  relations  (Fig.  840) .  The  ortho- 

dontist ha's  converted  the  parrot  face  with  retreating  chin  and  over-hanging 
maxillae  into  a  normal,  well-developed  contour.  He  has  devised  instruments 
and  apparatus  with  which  to  correct  the  protruding  bull-dog  mandible,  thus 
removing  one  of  the  greatest  facial  deformities  (Fig.  841).  He  has  taken  from 
the  face  its  most  conspicuous  asymmetry  and  substituted  lines  of  beauty. 
This  field  of  surgery,  though  recognized,  is  not  taught  in  schools  of  medicine, 
and  it  is  here  that  the  work  of  prophylaxis  finds  one  of  its  most  important 
expressions.  It  is  the  duty  of  every  physician  to  understand  the  principles 
which  underlie  the  cause  of  deformities  and  familiarize  himself  with  the  means 
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of  prevention.  A  receding  chin  may  be  congenital;  protruding  bones  may 
exist  at  birth;  but  the  great  majority  of  deformities  of  the  facial  bones  are 
due  to  carelessness  or  ignorance  on  the  part  of  the  parents,  who  should  be 
properly  advised  by  the  attending  physician.  The  time  has  passed  when  the 
physician  can  ignore  giving  advice  to  parents  regarding  the  development  of 
the  teeth  and  the  evils  which  result  from  disease,  displacement,  deformities 
and  other  forms  of  irregularities.     Inspection  of  the  school  children  of  the 

Fig.  843. — -Rubber  prosthesis  mandible.     (Schroder.) 

United  States  has  revealed  the  prevalence  of  disease  of  the  bones,  of  the  eyes, 
of  the  teeth  and  of  nearly  all  the  other  organs.  Is  it  not  true  that  many  of 
these  children  have  been  permitted  to  get  into  an  unfortunate  condition  by 

the  family  physician,  whereas,  if  he  had  done  his  full  duty,  many  of  these  de- 
fects might  have  been  prevented? 

Materials  Used. — Among  the  materials  used  for  the  purposes  of  prosthesis 
are  the  following: 

Rubber. 

Gutta  Percha. 
Celluloid. 
Metal. 
Bone  Tissue. 
Fibrin. 

Ivory. 
•    63 
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Parafl&n. 

Sponge  grafting. 
Rubber  is  one  of  the  most  valuable  materials  and  one  universally  employed. 

Its  application  to  the  needs  of  the  surgeon,  in  meeting  the  requirements  in 
prosthesis,  is  inestimable.  It  is  molded  easily  into  any  form  and,  when 
vulcanized  and  polished,  it  may  be  used  to  replace  lost  tissues  with  as  great 
a  degree  of  satisfaction  as  any  material  at  our  command.  When  used  as  a 
substitute  for  the  mandible,  either  entire  or  in  part,  it  causes  no  irritation  to 

the  surrounding  tissues  and  may  be  relied  upon  to  serve  the  purpose  satis- 

factorily (Figs.  842 "and  843). 
Gutta  percha  may  be  warmed,  pressed  into  a  mold,  chilled  and  made 

ready  for  use  without  the  delay  attendant  upon  vulcanizing.  Though  gutta 
percha  is  not  as  smooth  and  hard  as  rubber,  nor  is  it  stiff  enough  to  be  used 

Fig.  843. — Prosthesis  to  replace  loss  of  maxilla  (left  side).     {Schroder.) 

as  a  substitute  for  an  entire  mandible,  its  principal  advantage  is  the  ease  and 

rapidity  with  which  it  can  be  prepared.  Plugs  of  gutta  percha  may  be  made 
to  use  in  the  antrum  temporarily  or  permanently.  The  smoothness  of  rubber 
makes  it  advantageous  from  a  hygienic  point  of  view. 

Celluloid  has  been  used  in  place  of  rubber,  but  it  has  no  advantages. 
Gold,  platinum,  silver,  tin,  German  silver,  aluminum,  nickel,  irridium, 

copper,  steel  and  many  other  metals  have  been  used  in  prosthesis,  each  in  its 
place  serving  well  the  purpose  for  which  it  is  employed. 

Modern  surgery  has  made  the  use  of  bone  possible  as  a  substitute  for  a 

lost  part.  The  bone  graft  that  does  the  work  most  satisfactorily  is  that 
taken  from  the  individual  in  whom  the  bone  is  planted. 

Ivory  has  long  been  employed  as  a  means  of  fastening  bone  and  a  substi- 
tute for  bones  which  have  been  lost  by  disease  or  trauma. 
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Dr.  Gersunny  of  Vienna  brought  paraffin  prominently  before  the  profes- 
sion as  a  substitute  for  lost  parts.  It  is  of  great  value  in  restoring  contour 

of  features  (Figs.  844  and  845). 
Sponge  Grafting  may  be  accomplished  by  raising  the  depressed  skin, 

laying  beneath  the  surface  a  sponge  which  has  been  made  absolutely  aseptic, 

Fig.  844. — Traumatic  saddle  nose  treated  by  parafi&n  injection.     {Eckstein.) 

and  the  wound  closed.  Granulations  will  find  their  way  through  the  inter- 
stices of  the  sponge,  which  will  become  absorbed  later  and  the  depression 

removed. 
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IMPRESSIONS 

Method  of  Taking  Impressions.— The  most  reliable  material  with  which 
to  take  an  impression  is  plaster  of  Paris,  which  may  be  mixed  to  the  consist- 

ency of  thick  cream.  The  addition  of  salt,  in  the  proportion  of  one  dram  to 
a  pint  of  water,  hastens  the  setting.  Taking  impressions  of  the  mouth,  in 
cases  requiring  prosthesis,  is  often  attended  by  a  great  deal  of  difficulty.  Only 
an  expert  dentist  is  capable  of  performing  this  work  in  an  accurate  manner. 
Irregularities,  grooves,  depressions  and,  oftentimes,  teeth  arranged  at  differ- 

ent angles  add  to  the  complications  of  procuring  an  accurate  impression. 
So-called  modeling  compound  is  often  used.     It  makes  a  good  impression, 

Fig.  845. — Hereditary   luetic   saddle   nose    treated   by   paraffin   injection.       {Eckstein). 

providing  it  has  been  made  just  soft  enough  by  the  proper  degree  of  heat. 
If  it  is  too  cold  and  too  hard,  it  will  not  make  a  sharp  impression.  If  it  is 
too  soft,  it  will  not  work  well.  If  not  cool  enough  before  it  is  removed  from 
the  mouth,  it  will  bend  and  thus  make  an  inaccurate  impression.  Yellow 
wax  may  be  used  more  satisfactorily  in  prosthesis  than  modeling  compound. 
It  does  not  bend  as  easily  and,  therefore,  may  often  serve  the  purpose  better. 

Making  Casts. — If  the  impression  is  made  of  plaster  of  Paris,  it  should 
be  dried,  varnished  and  oiled.  Fresh  plaster  is  poured  on  the  impression 
and  built  up  to  the  proper  height  to  give  it  strength  and  allowed  to  set  until 
it  becomes  hard,  after  which  it  may  be  separated,  trimmed  and  varnished  for 
the  construction  of  the  appliance.  If  modeling  compound  or  wax  has  been 
employed,  the  plaster  may  be  poured  into  the  impression,  as  described  in 
making  a  cast  from  a  plaster  impression.  The  form  is  then  trimmed  and  set 
aside  to  dry,  after  which  the  impression  may  be  warmed  and  easily  removed 
from  the  model. 



Fig.  846. — Appliance  for  the  restoration  of  the  sj^mphysis  of  the  mandible  with  re- 
movable bridge-work  retainers.  In  gun-shot  wounds  in  which  the  symphysis  or  other 

portions  of  the  mandible  are  carried  away,  this  prosthesis  may  be  used.  Implantation  of 
bone  should  always  be  given  preference,  however.     {Schroder.) 
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of  constructing  appliances  for  replacing  lost  parts — prosthesis — as  the  de- 
partment of  technology  in  a  well-equipped,  modern  school  of  dentistry. 

The  work  of  carving,  casting,  swaging,  vulcanizing,  molding  and  finishing 
together  with  a  knowledge  of  the  anatomy  of  the  parts  to  be  supplied,  enables 
the  operator  to  reproduce  lost  parts  and  meet  the  esthetic  requirements. 
It  is  not  the  province  of  this  chapter  to  describe  in  detail  the  methods  of 
procedure  in  giving  form  to  the  different  materials  employed  in  constructing 
these  appliances.  It  is  sufficient  for  our  purpose  to  explain  the  use  of  the 
constructed  prostheses  and  the  manner  of  adjusting  them. 

Fig.  847. — Black  rubber  prosthesis  substituted  for  a  large  piece  of  the  body  of  the 
mandible  on  the  left  side.  This  prosthesis  was  made  to  replace  the  bone,  following  its 
removal  for  a  malignant  tumor. 

Indications  for  Use. — A  loss  of  the  whole  or  a  part  of  the  mandible  so 
changes  facial  expression  that  measures  looking  to  its  replacement  must  be 

considered  of  inestimable  value.  Gun-shot  wounds  (Fig.  846),  carrying 
away  a  part  or  the  whole  of  this  bone,  malignant  tumors  (Fig.  847),  necrosis, 
and  other  maladies  which  lead  to  its  disintegration,  make  the  restoration 
of  facial  contour  necessary.  The  maxillse,  from  disease  or  injury,  may  be  lost, 
when  artificial  substitutes  become  a  necessity.  It  is  especially  desirable  that 
the  most  approved  method  of  constructing  and  adjusting  substitutes  be  well 

understood.    'A  few  ingenious  men  only  can  be  relied  upon  to  devise  and  adjust 
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prosthetic  appliances.  The  mandible  is  a  very  important  bone.  Its  func- 
tion is  to  make  mastication  possible,  assist  deglutition,  aid  phonation  and 

add  character  and  expression  to  the  face.  Its  absence  in  part  leads  to  asym- 
metry of  the  features,  the  chin  is  diverted  from  the  median  line  and  the  teeth 

upon  the  remaining  side  fail  to  occlude,  therefore,  the  patient  is  unable  to 
masticate  his  food  and  is  ever  conscious  of  his  deformity.  If  the  entire 
mandible  is  lost,  the  patient  is  deformed  beyond  recognition.  Besides,  the 
acts  of  swallowing  and  of  speech  become  extremely  difficult.  The  desirability 
of  substituting  an  artificial  appliance  for  partial  or  complete  restoration  of 
the  features,  therefore,  is  apparent  when  a  resection  of  a  portion  or  the  whole 
of  the  body  of  the  bone  is  made  (Figs.  848  to  850).  To  prevent  a  change 
in  facial  expression,  and  the  deformity  which  ensues,  a  substitute  should  be 
placed  within  the  tissues  to  support  them  and,  at  the  same  time,  give  motion 
to  the  parts. 

Fig.  851. — Metal  jaw  used  as  a  substitute.     {Schroder.) 

Adjustment. — As  nearly  as  possible  the  materials  should  be  the  counter- 
part in  form  and  size  of  the  bone  removed.  They  should  give  to  the  face 

normal  contour  and  expression.  The  material  to  be  adjusted  should  be  pre- 
pared after  taking  careful  measurements  of  the  bone  as  to  the  width  between 

the  glenoid  fossae,  the  width  between  the  two  first  molar  teeth,  the  length  from 
the  glenoid  fossa  to  the  angle  and  the  length  from  the  angle  to  the  symphysis, 
after  which  the  bone  may  be  removed.  These  measurements  will  enable  the 
operator  to  construct  an  entire  mandible  that  will  take  the  place  of  the  one 
removed  (Fig.  851).  Should  only  a  section  of  the  mandible,  involving  a 
tumor,  or  from  any  other  cause,  be  removed,  the  distance  between  the  areas 
of  healthy  tissue  may  be  estimated,  a  piece  constructed  with  a  liberal  allowance 
so  that,  if  need  be,  a  portion  may  be  sawed  off,  and  the  piece  thus  made  to 
fit  (Fig.  847).  In  the  adjustment  of  these  appliances,  little  irritation  follows, 
the  parts  do  well  and  the  symmetry  of  the  face  is  preserved.     Efforts  at 



Fig.  848. — Part  of  mandible  replaced  by  vulcanite  rubber  and  retained  by  removable 
bridge  attachment.     (Schroder) 





Fig.  849. -Prosthesis  wilh  ball-and-socket  joint  for  resection  of  the  mandible, 
complete  or  partial.     {Schroder.) 

Fig.  850. — Partial  restoration  of  the  mandible  with  lower  plate  attachment. 
{Schroder.) 
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reconstruction  of  the  jaw  by  plastic  surgery  have  proven  most  unsatisfactory. 
Recently  sections  of  bone  from  the  tibia  have  been  successfully  implanted. 
In  this  connection  it  may  be  stated  that  it  is  essential  in  the  implantation  of 
bone  as  a  substitute  for  a  section  of  the  mandible,  to  perform  the  operation 

extra-orally  and  to  avoid  entering  the  oral  cavity.  The  danger  of  infection 
from  the  oral  secretions  entering  the  wound  renders  the  intra-oral  route  haz- 

ardous. The  rib  is  sometimes  used  to  replace  a  portion  of  the  mandible,  but 
the  spine  of  the  tibia,  which  has  a  thicker  surface  of  compact  bone,  has  proven 
more  reliable  (Fig.  852).  Making  measurements  of  the  face  and  preparing 
the  appliance  for  substitution  are  essential  prior  to  the  removal  of  the  bone. 

Fig.  852. -Implantation  of  a  section  of  rib  to  compensate  for  the  loss  of  a 
portion  of  the  mandible. 

The  substitute  should  be  adjusted  at  the  time  of  operation.  Failure  to  do 
this  will  lead  to  the  formation  of  cicatricial  tissue  and  adhesions,  which  will 

render  the  adjustment  of  the  prosthesis  extremely  difi&cult  and,  in  some 
instances,  impossible. 

The  Need  of  Better  Knowledge. — The  art  of  surgical  prosthesis,  as  applied 
to  the  injuries,  diseases  and  malformations  of  the  mouth  and  associated  parts, 

has  not  been  developed  to  the  extent  that  its  importance  demands.  Supply- 
ing parts  lost  by  disease  or  trauma  is  not  possible  for  the  surgeon,  with  few 

exceptions,  and  the  dentist  is  not  trained  in  the  construction  of  these  appli- 
ances.    This  field,  therefore,  is  uncultivated,  much  to  the  detriment  of  those 



lOOO  ORAL    SURGERY 

who  require  this  form  of  surgical  prosthesis.  The  dentist  has  at  his  command 
all  of  the  facilities,  material,  knowledge  of  manipulation  and  capacity  to  mold 
these  materials  into  any  form  desired  to  take  the  place  of  lost  parts,  but  the 
patient,  who  has  sustained  an  injury  or  suffered  from  disease  with  loss  of 
tissue,  rarely  applies  to  the  dentist  for  his  services.  The  surgeon,  not  being 
prepared  to  do  the  work  required,  too  often  permits  the  patient  to  remain 
deformed  for  want  of  proper  treatment.  The  few  dentists,  who  are  skilled 
in  the  construction  of  such  appliances,  are  not  in  sufficiently  close  touch 

with  the  surgeons  to  co-operate  with  them  in  this  important  work.  It  is 

gratifying  to  know^  that  in  Germany  the  interest  which  the  surgeon  shows 
in  the  work  of  the  dentist  in  the  construction  of  such  appliances  has  brought 
about  most  cordial  relations,  which  have  led  to  a  higher  and  more  successful 
application  of  the  art. 

In  a  work  recently  issued  by  Dr.  Hermann  Schroder  of  Berlin,^  speaking 

Fig.  853. — Sliding  appliance  to  hold  fragment  in  place  until  cicatrization 
is  completed.     {Schroder.) 

of  the  few  dentists  who  have  endeavored  to  construct  artificial  appliances 

for  lost  parts,  he  says:  ~ 

"Even  those  few  dentists  have  had  to  contend  with  great  diificulties  be- 
cause of  the  lack  of  interest  on  the  part  of  the  surgeons  for  the  art  of  dental 

prosthesis.  Claude  Martin  in  France  and  Suersen  and  Sauer  in  Germany 

had  to  overcome  great  obstacles  in  order  to  cultivate  this  ground  systematic- 
ally. They  have  to  thank  only  their  tenacity  of  purpose,  their  perseverance 

and  the  excellence  of  their  work  for  the  recognition  they  gained  from  great 

schools  of  surgery.  They  have  smoothed  the  path  for  their  disciples  and  fol- 
lowers, and  today,  when  dentistry  is  about  to  be  recognized  as  a  full-fledged 

branch  of  medicine  in  general  and  when  almost  every  surgical  clinic  of  any 

pretention  endeavors  to  secure  dental  collaboration,  it  behooves  us  to  espe- 
cially honor  and  appreciate  the  inheritance  of  these  men,  for,  of  all  dental 

work  in  hospitals,  dental  prosthesis  still  secures  for  us  the  greatest  successes 

^"Manual  of  Dental-Surgical  Bandages  and  Prosthesis,"  in  Vol.  I,  "Fractures  and 
Luxations  of  the  Jaw-bone." 
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and  warmest  recognition  and  it  may,  with  satisfaction,  be  stated  as  an  es- 
tablished fact  that  of  late  the  interest  shown  by  surgeons  for  this  important 

department  of  our  branch  of  science  and  art  is  steadily  on  the  increase. 
Whoever,  therefore,  intends  to  become  a  dental  surgeon  in  a  hospital 

should  become  thoroughly  versed  in  everything  that  hitherto  has  been 
achieved  in  this  particular  field.  Frequently,  he  will  have  the  opportunity  to 

supplement  and,  in  numerous  cases,  to  render  more  perfect  the  surgeon's 
work,  for  plastic  surgery,  despite  its  enormous  progress  and  splendid  success, 
cannot  exceed  certain  limitations.     Especially,  in  regard  to  the  face  and  the 

Fig.  854. — Illustrates  a  very  reliable  appliance  (Martinier)  for  holding  the  mandible 
in  proper  relation  with  the  maxillse  following  the  removal  of  a  section  of  the  bone.  It  is 
essential  to  prevent  loss  of  normal  occlusion  of  the  teeth,  which  always  occurs  through  the 
action  of  the  genio-hyoid-glossus  and  the  anterior  belly  of  the  digastric  muscles.  This 
appliance  has  two  planes,  the  lower  telescopes  outside  of  the  upper.  By  this  device,  occlu- 

sion of  the  lower  with  the  upper  teeth  is  made  certain.  The  appliance  is  kept  in  place 
until  cicatrization  is  completed.     It  is  used  when  prosthesis  is  not  permissible. 

cavity  of  the  mouth,  it  is  often  impossible  to  remedy  an  existing  defect  by 
plastic  means.  Then  the  only  recourse  left  is  prosthesis  and  excellent  results 
can  be  achieved  not  only  cosmetically,  but  functionally.  Besides  the  known 
and  excellently  working  pharyngeal  plate,  the  total  or  partial  replacement  of 
the  jaw  bone  must  be  mentioned  in  this  connection.  Dentists  have  even 
made  successful  attempts  to  replace  the  larynx.  The  dental  prosthetic 
art  proves  just  as  successful  in  remedying  facial  defects,  which  frequently 
have  to  do  with  the  cavity  of  the  mouth. 

Though  much  successful  work  has  already  been  done  in  this  field,  it  has 
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not  as  yet  led  to  a  well-ordered  and  methodical  establishment  of  the  possi- 
bilities for  treatment  and  replacement.  In  this  respect  much  is  yet  to  be 

done. 

The  further  development  of  dental-surgical  prosthesis  is  dependent  upon 
the  systematic  collaboration  of  surgeon  and  dentist.  Only  in  this  manner 
may  further  experiments  lead  to  the  creation  of  new  and  more  efficient 
methods  of  treatment.  Each  individual  case  should  be  discussed  and  con- 

sidered in  common  and  it  seems  especially  desirable  that  an  understanding 
between  the  surgeon  and  the  dentist  should  be  reached  in  regard  to  the  plan 
of  operation  in  order  that  the  work  of  the  dentist  may  not  conflict  with  that  of 
the  surgeon.  The  surgeon,  who  calls  a  dentist  into  a  case,  should,  in  planning 

and  executing  the  operation,  take  into  consideration — as  far  as  can  be  done 
without  jeopardizing  the  healing  process — the  prosthetic  measures  to  be 
taken  either  immediately  after  the  operation  or  later  on.  He  does  the  same 
thing  in  connection  with  other  operations,  as,  for  instance,  when  amputating 
lower  limbs,  where  he  does  not  shun  the  sacrifice  of  extensive  healthy  parts 
in  order  to  provide  the  possibility  for  effective  replacement. 

The  success  and  effectiveness  of  our  prosthetic  work  depend  largely  on 
the  location,  form  and  extension  of  the  defects,  and  on  whether  the  esthetic 
feeling  is  chiefly  to  be  served  thereby  or  whether  it  is  merely  a  question  of  the 

re-establishment  of  functions,  or  whether  both  purposes  must  be  combined. 
In  the  present  status  of  dental-surgical  prosthesis,  however,  we  find  a  limit 
to  their  method  of  application.  Prosthesis  is  resorted  to  independently 
either  in  order  to  equalize  some  defect  in  regard  to  form  and  function,  or  it  is 
carried  out  in  connection  with  an  operation  for  the  purpose  of  furnishing  a 
firm,  properly  shaped  foundation  for  the  execution  of  a  plastic  operation 
(giving  the  required  support  and  also  a  pleasing  form  to  those  parts  of  the 

skin  and  tissues  destined  to  cover  the  defect)  or,  in  connection  with  some  in- 
cisive and  maiming  operation,  to  replace  what  cannot  be  surgically  replaced. 

From  this  point  of  view  it  becomes  possible  and  will  serve  a  good  purpose  to 
tabulate  and  group  the  various  methods  of  prosthesis  that  may  be  applied. 
The  question  as  to  when  prosthesis  alone  should  be  resorted  to,  when  it  is 

better  to  leave  the  field  to  the  surgeon's  plastic  art,  and  where  it  should  walk 
hand  in  hand  with  the  latter,  should  be  thoroughly  discussed  by  surgeons  and 
dentists.  As  in  the  case  of  the  amputation  of  limbs  the  plastic  art  stands 
back  almost  entirely,  leaving  it  to  prosthesis  to  cover  the  loss  of  substance,  so 

there  are  defects  in  the  face  and  in  the  cavity  of  the  mouth  which  plainly  re- 
quire exclusive  prosthetical  treatment,  standing  in  contrast  to  those  which 

may  be  treated  either  plastically  or  prosthetically,  or  which  may  be  equalized 
by  a  combination  of  the  plastic  with  the  prosthetic  art. 

Not  only  in  regard  to  replacement  does  technical  dentistry  render  valuable 

service  to  the  surgeon;  it  furnishes  him  well-adapted  bandaging  for  fractures 
of  facial  bones,  especially  for  fractures  of  upper  or  lower  jaw-bones;  it  insures 
lasting  success  for  plastic  operations  by  constructing  and  applying  supporting 
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and  stretching  apparatus;  and  it  makes  possible  effective  occlusive  bandage 

for  the  surfaces  of  badly  healing  wounds,  for  the  surfaces  of  ulcers  and  for  still- 
developing  defects  in  the  cavity  of  the  mouth. 

Thus  we  have,  between  surgery  and  technical  dentistry,  an  important 

frontier  district,  rich  in  problems.  Undoubtedly,  in  consequence  of  the  in- 
troduction of  the  dentist  into  hospital  clinics,  this  field  will  be  cultivated  more 

thoroughly  than  before." 



»  CHAPTER  XLI 

INFANT  FEEDING 

BY 

F.  W.  BELKNAP  .  '     '     . 

The  various  means  of  introducing  food  into  the  stomach  of  a  child  with 
cleft  palate  have  been  described  in  another  chapter,  so  that  it  remains  for  us 
to  outline  rather  briefly  the  general  principles  which  are  to  guide  us  in  feeding 
the  infant.  It  is  not  possible  in  a  restricted  space  to  give  either  all  the  data 
which  have  accumulated  or  the  more  or  less  scientific  basis  from  which  they 
may  have  been  evolved. 

Mother's  Milk. — It  is  an  estabhshed  fact  that  in  by  far  the  greatest 
number  of  cases  it  is  easiest  and  best  to  rear  the  infant  on  mother's  milk. 
When  that  is  not  possible  (a  contingency  arising  much  less  frequently  than 
some  authors  would  make  us  believe),  it  would  be  of  great  advantage  to  have 
some  human  milk  at  the  disposal  of  the  infant,  particularly  during  the  first 
months  of  its  life.  Unfortunately,  the  difficulties  of  obtaining  suitable  wet 
nurses  are  so  great  that  only  a  few  cases  can  be  supphed.  In  some  cities 
there  exist  institutions  where  bottled  breast  milk  can^be  obtained,  but  even 
where  none  exist,  it  is  possible,  with  some  effort,  to  obtain  human  milk. 

Since  it  is  understood  that  our  first  object  is  to  give  the  infant  the  benefit 

of  the  mother's  breast,  we  will  occupy  ourselves  with  the  technic  of  nursing. 
Only  too  frequently  are  we  told  that  the  mother's  milk  does  not  agree  with  the 
infant  and,  therefore,  it  has  to  be  taken  off  the  breast  and  started  on  artificial 
feeding.  While  this  may  be  true  now  and  then,  in  the  great  majority  of  cases 
a  little  close  scrutiny  will  reveal  the  fact  that  the  failure  was  not  due  to  the 

unsuitable  quality  of  the  mother's  milk,  but  to  faulty  management  in  the 
nursing.  The  most  potent  stimulus  to  obtain  a  sufficient  supply  of  milk  is  the 
sucking  of  the  infant. 

When  to  Start  Infant  Feeding. — An  infant  is  put  to  the  breast  first  in 
twelve  to  twenty-four  hours  after  birth.  As  a  rule,  lactation  is  established 
on  the  third  or  fourth  day.  In  some  instances  it  may  not  occur  before  the  end 
of  the  first  or,  even,  the  second  week,  therefore,  the  efforts  toward  establishing 

a  sufficient  lactation  should  not  be  given  up  prematurely.  When  the  lac- 
tation is  delayed,  we  may  have  to  resort  to  additional  feedings  for  some  time, 

besides  giving  water.  This  feeding  should  be  kept  at  as  low  a  level  as 

possible.  Usually  it  is  sufficient  to  give  50  to  60  cc.  of  cows'  milk,  diluted 
in  the  proportion  of  one  part  of  milk  to  two  parts  of  water,  either  at  regular 
intervals  or  after  each  nursing. 

1004 
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Hours  of  Feeding. — From  the  start  it  is  well  to  observe  regular  nursing 
intervals,  keeping  in  mind  that  our  regime  may  have  to  be  changed  to  suit 

the  individual.  It  is  best  to  try  a  four-hour  interval,  with  not  more  than  six 

feedings  in  twenty-four  hours;  for  instance,  2,  6  and  10  A.M.,  2,  6  and  10  P.M., 
offering  the  baby  water  in  addition.  It  is  preferable  to  alternate  breasts 

with  the  meals  and  to  give  only  one  breast  at  a  feeding.  The  advantage  of 
such  a  regime  is  that  it  is  much  less  exacting  upon  the  mother,  which  is  very 
important  since  it  offers  her  a  chance  for  rest  and  recreation.  Indeed,  under 
such  an  arrangement  many  more  mothers  would  be  wilhng  to  nurse  their 
babies.  Furthermore,  it  is  of  equal  benefit  to  the  infant,  minimizing  the 

dangers  of  over-feeding.  Sometimes  it  may  become  necessary  to  increase 
the  number  of  feedings,  but  hardly  ever  will  it  be  found  necessary  to  give  more 

than  eight  in  twenty-four  hours. 

Duration  of  Each  Nursing. — The  duration  of  the  single  meal  may  be  left 
to  the  baby,  as  a  rule,  particularly  if  this  is  done  from  the  beginning,  since 
the  baby  knows  perfectly  well  when  it  is  satisfied.  It  loses  interest  in  the 

nursing,  plays  with  the  nipole  instead  of  sucking,  and  is  ready  to  go  to  sleep. 
It  is  one  of  the  cardinal  rules  not  to  induce  the  baby  to  further  efforts  when 

these  signs  manifest  themselves.  The  duration  of  the  single  meal  may  vary 
between  five  to  twenty  minutes  and  very  rarely  is  the  latter  time  exceeded. 

Stomach  Capacity. — Under  a  regime  as  outlined  above,  it  is  evident  that 
the  single  meal  will  exceed  the  stomach  capacity  of  the  infant.  The  size 
of  the  stomach  has  been  emphasized  frequently  as  of  great  importance  in 
determining  the  permissible  amount  of  milk  introduced  at  a  meal.  While 
its  size  m.ay  not  be  disregarded  entirely,  nevertheless  the  records  of  babies 
of  good  development  should  warn  us  not  to  lay  too  great  stress  on  this  point. 

These  babies  do  well  on  meals  exceeding  the  stomacli  capacity.  The  follow- 
ing table  illustrates  this  point: 

Age 
Stomach  capacity Amount  taken  at  a  meal Number 

Holt Pfandler 
Average Maximal of  meals 

2  weeks           ao  cc. 

90  cc. 
no 

140 
146 

154 

172 

138  cc.          1                fi  -2 
4  weeks   

8  weeks   

64 

108 90  cc. 

160 

216 

239 

267 
265 6.0 

5.8 

5-7 5.5 

S-3 

12  weeks   

144 

160 

no 

125 

140 

16  weeks   

20  weeks   

The  figures  for  the  size  and  number  of  meals  were  taken  from  a  number  of 
cases  reported  in  the  literature  where  the  amount  of  milk  taken  by  an  infant 
was  determined  at  each  nursing  for  a  protracted  period  of  time  and  where 
the  babies  developed  very  well. 

Another  reason  which  has  been  advanced  in  favor  of  frequent  feeding  is 

this,  that  the  stomach  of  an  infant  is  found  empty  one  and  one-half  to  two 
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hours  after  a  meal.  This  is  an  excellent  reason  for  not  feeding  more  fre- 
quently, but  there  is  no  reason  at  all  for  feeding  when  the  stomach  is  empty. 

That  the  stomach  capacity  need  not  determine  the  size  of  the  single  meal  is 
very  evident  from  the  fact  that  part  of  the  milk  leaves  the  stomach  while 
the  nursing  is  in  progress.  Of  the  various  factors  governing  the  emptying 
of  the  stomach  we  may  mention  one:  the  state  of  filling  the  small  intestine, 
inasmuch  as  this  factor  could  easily  explain  the  good  results  obtained  with 
various  regimes.  If  a  baby  is  fed  every  two  hours,  the  small  intestine  will 
not  have  time  to  empty  itself  as  well  as  when  longer  intervals  are  adopted, 

Fig.  855. — Illustrating  the  use  of  the  Brophy  rubber  velum  for  closing  the  open  space 
in  a  cleft  palate.  The  mother  holds  the  velum  in  place  by  the  handle  enabling  the  child  to 
nurse  and  easily  swallow  its  food.  The  velum  can  be  used  until  the  soft  palate  is  united. 
(See  Fig,  407.) 

consequently,  less  milk  will  be  taken.  Regurgitation  or  other  disturbances 
will  be  more  frequent.  On  longer  intervals,  the  small  intestines  have  time 

to  discharge  their  contents  and  more  milk  leaves  the  stomach  during  nurs- 
ing, thus  permitting  the  introduction  of  a  larger  amount. 

Diflacult  Feeding  Cases. — Where  the  establishment  of  the  lactation  is 
beset  with  difiiculties  and  when  the  presence  of  a  weak  or  vigorous  infant, 

or  one  to  whom  the  duration  of  the  nursing  cannot  be  trusted,  require  devia- 
tions from  the  rules,  the  necessity  of  expert  advice  cannot  be  dispensed  with. 

While  under  normal  conditions  lactation  will  be  sufficient  under  the  above 
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regime,  in  cleft  palate  cases  the  baby  sometimes  cannot  be  put  to  the  breast 
satisfactorily  in  spite  of  the  various  devices  employed  (Fig.  855).  Here 
the  milk  has  to  be  withdrawn  and  we  lose  the  most  potent  stimulus  for  either 
establishing  lactation  or  keeping  it  up.  In  order  to  establish  and  keep  up 
lactation,  it  is  best  to  put  a  normal  infant  to  the  breast.  Where  this  is  not 
possible,  we  have  to  resort  to  the  breast  pump.  With  the  best  of  these,  the 
mother  applies  the  suction  intermittently  by  means  of  a  tube  connected  with 
the  glass  nipple  (Fig.  856).     In  all  cases  where  the  breasts  have  to  be  emptied 

Fig.  856. — A  simple  breast  pump  which  is  easily  made.     (Amer.  Jour.  Dis.  of  Children.) 

artificially,  skillful  management  is  essential.  Milking  the  breast  by  hand  is 
frequently  more  successful  than  pumping.  The  areola  is  taken  between  the 
thumb  and  first  finger,  the  breast  drawn  gently  forward  and  downward  with 
slight  pressure,  then  released  and  the  motion  repeated.  While  the  different 
methods  will  not  be  successful  at  all  times,  in  many  instances  the  supply  of 
milk  is  suflacient  for  the  demands  of  the  baby. 

Management  of  Breasts. — Whatever  method  is  employed,  great  care 
must  be  taken  to  prevent  breast  lesions.  The  apparatus  should  be  boiled 
in  water  for  twenty  minutes  and  the  breast  itself  should  be  washed  with  sterile 
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gauze  and  water  to  which  a  little  alcohol  may  be  added.  This  should  be 
done  before  and  after  milking.  It  is  well  at  ail  times  to  wear  a  piece  of  sterile 
gauze  over  the  nipple  and  adjacent  parts.  When  the  breast  is  manipulated, 
the  hand  should  be  washed  with  soap  and  water  and  finally  rinsed  with  sterile 
water.  Should  any  excoriation  of  nipple  or  adjacent  parts  occur,  it  may 
be  touched  with  a  six  to  ten  per  cent,  silver  nitrate  solution  and  then  washed 
with  sterile  one  per  cent,  sodium  chloride  solution.  An  ointment  much 
used  is  one  containing  silver  nitrate  one  per  cent.,  balsam  of  Peru  ten  per  cent, 

and  vaseline  eighty-nine  per  cent.  Others  recommend  a  solution  containing 
three  per  cent,  tannic  acid,  twenty  per  cent,  glycerin  and  seventy-seven  per 
cent,  alcohol.  When  associated  with  much  pain,  dusting  with  orthoform 
has  proven  valuable. 

In  order  to  be  able  to  detect  and  correct  errors  in  the  technic  of  nursing, 
one  has  to  pay  attention  to  several  factors.  The  most  common  mistake  is 

overfeeding,  particularly  when  a  baby  is  fed  according  to  some  rigid  plan  as 
outlined  in  many  books  without  paying  heed  to  its  individual  demands. 
For  instance,  a  feeding  is  given  every  two  hours  and  the  baby  kept  on  the 
breast  for  fifteen  to  twenty  minutes.  At  first  the  baby  gains  weight  very 
rapidly,  sleeps  well  and  the  bowels  are  in  good  condition.  Then  the  weight 
becomes  stationary  or  there  is  even  some  loss.  The  baby  cries  much,  is 
fretful,  maybe  vomits  more  or  less  frequently,  while  the  stools  increase  in 
number,  their  color  and  consistency  change  and  more  or  less  mucus  appears. 
Often  it  is  claimed  then  that  the  breast  milk  does  not  agree  with  the  baby 
and  it  is  changed  to  artificial  feeding.  This  is  a  serious  mistake  as  all  that  is 
necessary  is  to  put  the  baby  on  a  restricted  diet.  Here,  again,  it  becomes 
necessary  to  keep  in  mind  the  baby  as  well  as  the  source  of  the  milk  supply. 
As  far  as  the  baby  is  concerned,  the  interval  between  feedings  is  lengthened 
and  the  time  of  feeding  shortened.  For  instance,  instead  of  feeding  every 
two  hours  the  intervals  are  changed  to  four  hours,  with  a  nursing  time  of 
three  to  ten  minutes,  according  to  circumstances.  It  must  be  remembered 
that  the  baby  receives  more  milk  in  the  first  few  minutes  than  later  on. 
During  the  first  five  minutes  it  may  receive  as  much,  or  more,  as  in  the 

following  ten  minutes.  Furthermore,  with  the  normal  breast  the  composi- 
tion of  the  milk  undergoes  a  change  during  nursing,  the  most  important 

being  the  gradual  and  constant  increase  in  fat.  However,  this  is  not  always 
the  case.  Where  the  milk  supply  is  very  abundant,  the  fat  content  rises 
at  first,  becoming  stationary  for  some  time,  to  rise  again  at  the  end.  In 
other  instances,  after  reaching  a  certain  point  it  finally  drops.  With  regard 
to  the  mother,  it  is  very  important  that  not  too  great  a  residue  of  milk  is  left 
in  the  breast.  The  breast  readily  adapts  itself  to  the  demands  thrown  upon 
it.  Frequent  nursing,  particularly  when  the  baby  is  made  to  empty  the 
breast  thoroughly,  leads  to  an  abundant  supply  of  milk,  whether  this  be  of 
benefit  to  the  nursling  or  not.  If  the  nursings  are  reduced  in  frequency,  too 
much  milk  may  be  left  in  the  breast.     Under  such  conditions  the  milk  is 
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likely  to  revert  to  a  colostral  character  and  finally  stop  entirely.  It  is  very 
important,  therefore,  to  guard  against  milk  stasis  by  removing  the  excess  of 

milk  from  the  breast,  either  by  the  breast-pump  or  by  manipulation.  As  a 
rule,  pumping  will  not  be  necessary  for  more  than  a  few  days  or  a  week, 
when  the  breast  will  adapt  itself  to  the  new  demands.  How  important  the 
prevention  of  milk  stasis  is  may  best  be  seen  by  the  experience  gained  in 
institutions  which  supply  wet  nurses.  It  was  found  that  a  woman  having 
nursed  two  or  three  babies  successfully  was  returned  after  a  week  or  two 
because  her  milk  had  given  out.  The  reason  for  this  occurrence  is  obvious. 

Even  when  the  production  of  milk  has  ceased,  it  may  be  re-established  by 
persistent  effort  at  nursing  after  the  lapse  of  a  month  or  more. 

Controlling  Mother's  Milk  by  Diet. — Here  we  may  discuss  briefly  the 
hygiene  of  the  nursing  woman,  particularly  with  regard  to  diet  and  exercise. 
As  a  rule,  it  is  best  to  make  no  great  change  in  the  mode  of  life  to  which  the 
nursing  woman  has  been  accustomed.  It  is  of  no  benefit  to  change  the  diet 
of  a  woman  accustomed  to  rather  coarse  fare  to  one  of  a  more  refined  and 

rich  nature.  The  result  may  be  an  indigestion,  with  consequent  disturbance 
of  the  lactation.  Neither  is  it  well  to  confine  too  closely  to  the  home  a  woman 
accustomed  to  exercise  or  work.  Sometimes,  where  the  milk  has  been  found 
too  scanty  in  amount,  a  careful  increase  in  the  amount  of  food  should  be  given, 
preferably  in  the  form  of  milk.  It  has  been  claimed  that  the  administration 
of  such  highly  nutritious  preparations  as  maltropon  is  of  beneficial  influence. 
If  the  milk  supply  is  too  abundant,  the  food,  particularly  rich  proteins,  may 
be  restricted  and  some  exercise  given  in  the  open  air.  Where  the  fat  content 

of  the  milk  is  too  low,  food  rich  in  proteins  is  advised,  although  the  fat  con- 
tent of  the  milk  can  be  raised  from  a  low  level  to  a  higher  one,  up  to  a  certain 

point,  by  the  administration  of  such  food  as  cream  and  bacon.  If  the  milk 
contains  too  much  fat  on  a  diet  rich  in  proteins  and  fats,  it  may  frequently 
be  reduced  to  a  proper  level  by  excluding  those  articles  given  for  the  purpose 
of  aiding  the  lactation  and  introducing  a  larger  amount  of  water. 

Collecting  and  Testing  Mother's  Milk. — The  points  just  raised  entail  a 
chemical  analysis  of  the  breast  milk.     The  normal  composition  is  as  follows: 

Proteins      i-i .  5  per  cent. 
Fat     4.0  per  cent. 

Sugar      6-7     per   cent. 

The  method  of  obtaining  the  milk  for  analysis  is  just  as  important  as  the 
analysis  itself.  It  is  but  a  waste  of  time  to  examine  a  single  sample  of  milk 
obtained  at  random.  An  ideal  method  of  obtaining  the  milk  for  analysis 

would  be  to  withdraw  a  twenty-four  hour  amount  of  the  milk,  analyze  a 
specimen  of  this,  and  feed  as  much  of  the  rest  as  is  desirable,  but  this  is  rarely 
appUcable  in  practice.  With  the  baby  at  the  breast,  the  following  procedure 

is  the  most  satisfactory:  Before  and  after  each  nursing  in  the  twenty-four 
hours,  an  equal  amount  of  milk  is  taken,  all  the  samples  are  mixed,  and  this 64 
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examined.  Each  time  only  a  little  milk  need  be  taken  since  a  total  of  about 
30  cc.  is  amply  sufficient  for  all  the  necessary  tests.  For  determining  the 
milk  fat,  5  cc.  is  sufficient. 

Drugs  Passing  Into  Milk. — A  few  words  may  be  added  with  regard  to  a 
number  of  drugs  passing  in  the  milk,  such  as  salicylic  acid,  antipyrin,  etc. 
Some  pass  particularly  when  given  in  fatty  vehicles  as  the  iodin  preparations. 
On  the  whole,  the  amount  of  drugs  entering  the  milk  is  not  very  great  and 
they  may  be  given  in  moderate  doses  with  safety.  Alcohol  passes  rather 
readily  and  alcoholic  beverages  had  better  not  be  taken  by  a  nursing  woman. 
It  is  of  interest,  in  this  connection,  that  certain  immune  bodies  pass  into  the 
milk.     Morphin  interferes  with  the  production  of  milk. 

Contra-indication  to  Nursing. — Of  the  contra-indications  to  nursing,  we 
may  mention  any  disorder  likely  to  endanger  the  life  of  the  infant,  as  drunk- 

enness or  convulsive  attacks,  like  epilepsy.  Tuberculosis  of  the  mother  is 

also  regarded  as  one  of  the  absolute  contra-indications.  On  the  other  hand, 
certain  infectious  diseases,  like  pneumonia,  influenza,  even  uncomplicated 

typhoid  fever,  diphtheria,  etc.,  do  not  constitute  a  contra-indication  to  nurs- 
ing, but  they  require  a  careful  handling  of  the  baby  so  as  not  to  expose  it  to 

the  infection  (washing  of  hands  and  breast,  covering  the  infant  with  a 

cloth,  etc.).  Neither  does  a  mastitis  not  broken  through  into  the  milk-duct 
necessitate  the  removal  of  the  baby  from  the  breast.  Indeed,  under  such 
conditions,  a  continuance  of  nursing  is  advisable  in  order  to  keep  up  the  flow 

of  milk.  At  the  same  time,  the  normal  breast-fed  infant  is  known  to  possess 
a  rather  great  resistance  to  infections.  The  return  of  menstruation  can  be 

neglected.  Renewed  pregnancy  will,  as  a  rule,  prompt  the  transition  to 
artificial  feeding  sooner  or  later,  although  there  are  instances  where  the  new 
baby  simply  replaced  the  older  one  on  the  breast. 

Wet  Nurses. — Naturally,  all  the  points  discussed  thus  far  pertain  alike  to 
a  mother  and  a  wet  nurse.  In  employing  a  wet  nurse  it  is  well,  as  a  rule,  to 

select  a  woman  between  twenty  and  thirty-five  years  of  age,  who  has  shown 
her  efficiency  as  a  milk  producer  for  about  six  weeks.  The  period  of  lactation 
is  of  no  consequence.  The  best  means  to  judge  the  ability  of  a  wet  nurse  is 
her  own  baby,  which  should  be  permitted  to  nurse  also,  particularly  where 

her  charge  is  rather  feeble.  The  wet  nurse  should  be  free  from  venereal  dis- 
eases and  not  be  employed  without  previously  making  a  Wassermann  test. 

Neither  is  it  permissible  to  expose  a  healthy  wet  nurse  to  a  syphilitic  child. 
In  the  latter  case,  and  when  there  are  obstructions  to  nursing  as  in  cleft 
palate,  the  milk  may  be  withdrawn  and  fed  from  a  bottle.  Under  such 

circumstances  it  is  usually  desirable  that  the  wet  nurse's  own  baby  be  put  to 
the  breast.  It  hardly  needs  to  be  mentioned  that  the  wet  nurse  should  be 
free  from  tuberculosis  or  other  manifest  diseases.  Her  position,  from  a  social 
point  of  view,  need  not  be  discussed  here. 

Determining  the  Food  Tolerance. — To  return  to  the  baby.  Von  Pirquet 
presented  the  fundamental  facts  concerning  successful  feeding  in  a  clear  and 
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simple  manner.  We  take  for  granted  that  the  composition  of  the  human 
milk  is  a  proper  one.  During  the  first  months  of  life,  with  the  exception  of 
about  the  first  week,  we  may  accept  one  hundred  grams  of  milk  per  kilogram 
of  body  weight  as  the  amount  of  milk  necessary  to  sustain  the  weight.  On 
this  amount,  the  baby  does  not  gain  weight,  but  it  does  hold  its  own.  If  we 
drop  below  this,  it  will  lose  weight.  If  we  exceed,  we  achieve  a  gain  in  weight. 
Increasing  the  food,  we  see  that  this  gain  becomes  greater  in  proportion  to 

the  amount  of  food  given.  On  a  further  increase,  however,  the  gain  may  con- 
tinue, but  not  in  proportion  to  the  amount  of  food  given  in  excess,  and,  finally, 

by  still  further  increasing  the  food,  the  gain  in  weight  stops  or  gives  way  to  a 

drop  if  we  persist  in  feeding  these  latter  amounts.  The  amount  of  food  yield- 
ing the  relatively  best  increase  in  weight  is  the  optimal  diet;  the  amount  of 

food  which,  on  further  increase,  leads  to  a  stand-still  of  the  body  weight,  is  the 
maximal  diet.  We  see  then  that  our  feeding  will  be  successful  anywhere 
between  the  sustaining  and  the  maximal  diet.  This  determines  the  tolerance 

of  the  baby,  the  upper  limit  of  which  is  formed  by  the  maximal  diet.  Sub- 
stituting average  figures  for  these  different  diets,  we  may  then  go  on  the 

assumption  that  loo  cc.  breast  milk,  or  70  calories  of  a  well-balanced  food 
constitute  the  sustaining  diet;  that  about  150  cc.  breast  milk,  or  105  calories, 

constitute  the  optimal  diet,  while  200  cc.  breast  milk,  or  150  calories  per  kilo- 
gram, mark  the  maximal  diet.  (The  number  of  calories  per  kg.  are  designated 

as  the  quotient  of  energy.)  In  the  example  just  given,  it  is  seen  that  the 
latitude  of  tolerance  is  such  that  feeding  the  infant  between  ten  per  cent,  and 

twenty-two  per  cent,  of  its  body-weight  may  yield  results.  If  we  want  to  test 
whether  the  amount  of  food  a  baby  receives  approaches  the  maximal  diet,  we 

add,  say,  100  cc.  to  the  diet  for  a  day.  If  the  weigh*^  of  the  infant  shows  a 
corresponding  increase,  the  previous  diet  has  not  been  the  maximal  one  per- 

missible. While  the  tolerance  of  a  given  case  may  vary  widely,  we  are  less 
likely  to  err  with  regard  to  the  sustaining  diet  in  the  average  normal  case. 
For  therapeutic  purposes  this  is  the  most  important  feature,  for  whenever  the 
limit  of  tolerance  is  exceeded  for  any  length  of  time,  the  values  for  maximal 
and  optimal  diets  are  depressed.  For  instance,  suppose  the  maximal  diet 
just  mentioned  has  been  exceeded,  it  will  be  found,  on  continuing  this  diet, 
that  we  get  a  drop  in  weight  and  we  have  to  reduce  the  diet  to  i5ogm.  per  kg. 

in  order  to  obtain  a  gain.  This  means  that  the  diet,  which  formerly  consti- 
tuted the  optimal  diet,  is  now  the  maximal  diet,  while  the  optimal  diet  now 

lies  between  the  sustaining  diet  and  the  new  maximal  diet.  In  such  cases, 
i.e.,  where  the  nutrition  has  suffered,  it  is  the  custom  to  drop  immediately 
to  the  sustaining  diet  and  gradually  increase  the  food  under  control  of  weight, 
clinical  behavior  and  stools.  This  scheme  not  only  serves  with  advantage 

in  breast-fed  infants,  but  also  in  those  raised  artificially.  It  must  be  kept  in 
mind  that  the  limit  of  tolerance  may  be  depressed  not  only  by  mismanage- 

ment of  feeding,  but  by  means  of  diseases  as,  for  instance,  measles,  etc. 
Excessive  feeding  not  only  makes  itself  felt  in  the  weight  curve,  but  also  in  the 
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number  and  character  of  the  stools,  in  the  clinical  behavior,  oscillations  of 

temperature,  fretfulness,  loss  of  sleep,  vomiting,  etc. 

Determining  Amount  of  Milk  a  Baby  Receives. — The  question  now  arises 
as  to  how  we  are  to  determine  the  amount  of  milk  a  breast-fed  baby  receives. 
This  is  easy  enough  when  withdrawn  human  milk  is  given.  When  the  baby 

is  on  the  breast,  it  must  be  weighed  before  and  after  each  feeding  in  the  twenty- 
four  hours,  preferably  for  more  than  one  day.  It  is  absurd  to  weigh  the  baby 

only  before  and  after  one  nursing,  since  the  amount  of  the  single  meal  is  sub- 
ject to  entirely  too  great  variations.  Weighing  the  baby  before  and  after 

each  nursing  will  at  once  solve  the  question  of  over-  or  under-feeding;  a 
question  which,  in  little  pronounced  cases,  is  not  so  easy  as  it  may  appear  on 

first  sight.  An  infant  not  receiving  sufficient  nourishment  will  cry  after  feed- 
ing, but  so  will  one  in  distress  from  too  much  food.  In  both  cases  offering 

more  food  will,  for  a  while,  at  least,  inhibit  this  crying.  In  both  the  weight 
may  remain  stationary  or  decrease.  The  children  become  fretful  and  lose 
sleep.  The  stools  may  become  more  numerous,  loose,  green  and  slimy  in 
both  cases.  When  the  inanition  becomes  more  pronounced,  the  character  of 

the  stools  may  assume  a  brownish  color  and  change  to  peat-like  consistency. 
The  characteristic  hunger  stool  is  dark  and  of  the  same  consistency.  The 

similarity  of  the  symptoms  where  over-feeding  has  been  in  progress  for 
some  time,  with  depression  of  the  limit  of  tolerance,  and  where  an  insufficient 
amount  of  food  is  given  may  easily  be  understood.  In  the  former,  the  infant 
cannot  make  use  of  the  food  and,  from  this  point  of  view,  it  is  in  the  same 

condition  as  the  one  which  does  not  get  sufficient  food.  The  over-fed  infant 
is  even  worse  off,  because  the  excess  of  food  serves  now  as  an  injurious 
agent.  It  is  for  this  very  reason  that  we  have  to  guard  the  infant  so  carefully 

against  prolonged  excessive  feeding.  Some  infants,  it  is  true,  relieve  them- 
selves promptly  of  an  excess  supply  of  food  by  regurgitation,  but  this  is  by  no 

means  always  the  case  and  cannot  be  relied  upon. 

Normal  Weight  Increase. — The  judgment  of  the  success  of  the  feeding  pre- 
supposes a  knowledge  of  the  development  of  the  normal  infant  which  reaches 

its  birth  weight  at  about  the  tenth  day.  The  following  figures,  it  must  be 

understood,  are  average  figures  based  on  a  birth- weight  of  3000  to  3500 
gms.  It  must  be  remembered  that  an  individual  infant  need  not  fall  within 

this  scope.  In  an  individual  case  we  may  judge  whether  the  gain  in  weight  is 

satisfactory  in  various  ways,  using  as  a  basis  the  birth-weight.  The  infant 
should  double  its  birth-weight  early  in  the  fifth  month  and  should  treble  it  at 
the  end  of  the  first  year.  Taking  these  figures  into  consideration,  an  infant 
weighing  3000  gms.  should  weigh  6000  in  the  fifth  month.  This  would  mean 
a  gain  of  600  g.  per  month  during  the  first  half  year  and  of  about  500  g.  the 
second  half  year.  This  is  not  exactly  correct  for  the  progress  of  weight  is  not 
uniform,  the  maximal  period  of  growth  coinciding  about  with  the  third  or 
fourth  week  of  life.     The  average  gain  for  the  first  five  months  is  as  follows : 
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Months          ist  2nd  3rd  4th  5th 

Per  diem    29  27  24  16  15 

Per  month          868  872  716  489  460 

Other  Factors  in  Normal  Infants. — At  the  period  of  the  maximal  growth, 

more  of  the  breast-milk  is  utilized  for  building  up  the  body  than  before  or 
after.  It  must  be  kept  in  mind  that  in  weighing  the  baby,  the  weight  has  to 

be  taken  at  the  same  time  of  day.  An  ideal  weight  curve  should  show  an 

uninterrupted  gain  while  a  stop  in  the  gain  of  weight  cannot  be  considered 

strictly  normal.  The  gain  in  weight  is  not  the  only  criterion  for  the  develop- 
ment of  the  baby.  It  is  necessary  to  pay  attention  to  its  general  condition. 

The  skin  should  be  elastic,  firm,  smooth  and  of  a  rosy  hue.  The  muscles 

should  show  a  good  tonicity.  The  temperature  of  the  infant  on  constant 

outside  temperature  should  not  oscillate  much  more  than  98.2-99°  F.  (36.8- 

37.2°  C).  When  awake  it  should  be  cheerful,  show  a  tendency  to  move  its 
limbs  actively  and  pay  attention  to  its  surroundings,  being  easity  detracted. 

The  first  few  days  the  sleep  should  be  almost  continuous,  quiet  and  rather 

deep,  only  interrupted  by  meals.  During  the  first  weeks  of  life,  the  infant 

sleeps  about  twenty  hours,  or  more,  of  the  twenty-four.  During  the  first  half 

year,  it  will  sleep  sixteen  hours,  or  more,  staying  awake  from  one-half  to  two 
hours.  With  one  year  the  total  sleep  will  amount  to  about  fourteen  hours. 

The  normal  infant  does  not  need  any  inducement  to  go  to  sleep,  like  rocking, 

etc.,  particularly  when  not  unduly  excited  and  the  diaper  is  kept  dry.  The 

number  of  stools  in  twenty-four  hours  should  be  from  one  to  three.  They 

should  be  homogeneous,  of  ointment-like  consistency,  yellow  in  color 
and  acid  in  reaction.  Microscopically,  detritus,  a  few  fat  globules,  fatty  acid 

crystals  and  bacteria  are  seen,  most  of  the  latter  being  gram  positive  and 

growing  in  an  acid  media.  The  most  prevalent  form  is  bacillus  bifidus  com- 
munis, Tissier.  The  gram  negative  forms,  like  bacillus  colon  communis 

(Escherich)  are  numerically  less.  The  amount  of  urine  excreted  in  twenty- 

four  hours  after  about  the  first  week  is  approximately  sixty-eight  per  cent. 
of  the  fluid  ingested.  It  is  of  low  specific  gravity,  about  1003,  and  acid  in 

reaction.  It  may  be  of  interest  to  note  a  few  peculiarities  of  the  urine  of  the 

normal  breast-fed  infant.  According  to  Moll,  the  twenty-four  hour  urine 

of  a  normal,  breast-fed  baby  does  not  contain  more  than  10  to  20  mg.  P2O5. 
Taking  10  cc.  samples  for  examination,  the  amount  of  P2O5  is  so  small  that 

he  designates  such  urine  as  free  from  phosphates.^  Furthermore,  it  has  been 
shown  that  the  urine  of  the  normal,  breast-fed  infant  is  free  from  glycuronic 
acid,  nitrates  and  nitrites.  The  test  for  these  substances,  when  present,  may 

indicate,  first  of  all,  very  slight  disturbances,  but  they  may  be  of  special  value 

in  judging  whether  a  disorder  of  the  nutrition  in  the  breast-fed  infant  has 
completely  cleared  up.  Of  special  interest  is  the  fact  that  an  insufiicient 

amount  of  food  does  not  lead  to  marked  increase  of  the  phosphates  in  the 

^  For  this  test,  see  standard  text-book  on  Urinalysis. 
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urine.     This  may  serve  to  distinguish  readily  such  cases  of  slight  inanition 
which  were  mentioned  above. 

Artificial  Feeding. — The  study  of  artificial  feeding  of  the  infant  is  still 
empirical  to  a  great  extent.  It  is  beset  by  many  difiiculties,  due  to  the  fact 
that,  under  normal  conditions,  the  infant  like  the  adult  possesses  a  wide 
tolerance  with  regard  to  the  amount  and  composition  of  its  food.  Thus  a 

diet  may  be  borne  for  some  time  without  giving  rise  to  any  visible  ill-eflfect, 
but,  if  continued,  it  may  prove  unsuitable  and  harmful.  Naturally,  the 
latitude  of  tolerance  is  of  great  benefit  to  the  infant.  Thus  we  understand 
readily  why  so  widely  different  mixtures  can  be  fed  successfully.  When 
called  upon  to  regulate  the  diet  of  a  given  infant,  it  is  not  possible  to  test  the 

latitude  of  its  tolerance,  so  we  must  decide  upon  some  method,  which  experi- 

FiG.  857. — Proper  method  of  holding  the  nursing  bottle.     {Brophy.) 

ence  has  taught  promises  results  in  a  majority  of  cases.     Another  desirable 
feature  of  any  method  of  feeding  is  simplicity. 

The  good  results  obtained  on  the  breast  have  been  used  as  the  starting 

point  for  artificial  feeding.  Soon  it  became  evident  that  cow's  milk,  by  far 
the  most  important  substitute  for  human  milk,  differed  in  its  composition 
from  the  latter.  This  is  not  the  place  to  enter  into  a  detailed  discussion  of 

these  differences.  Neither  can  we  allot  any  space  to  a  discussion  of  the  varia- 

tions of  the  cow's  milk  derived  from  different  breeds,  nor  to  the  variations  in 
the  composition  of  the  milk  of  a  single  animal.  It  suffices  to  point  out  that 
milk,  serving  as  food  for  an  infant,  should  be  mixed  milk  from  a  large  number 
of  animals,  excluding  breeds  whose  milk  is  known  to  contain  a  special  high 
fat  content  It  is  preferable  to  obtain  the  milk  from  Holstein  Friesian  cows. 
The  herd  should  be  under  the  supervision  of  a  competent  veterinarian  and 
tuberculin  tested.     The  production  and  shipping  should  be  under  competent 
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control,  thus  insuring  the  necessary  cleanliness  in  obtaining  and  handhng 
the  milk.  It  should  be  cooled  immediately,  shipped  and  delivered  cool. 
The  proper  handling  after  its  delivery  is  as  important.  The  milk  should  be 
kept  on  ice  and  thoroughly  protected  until  it  is  prepared  for  use.  When  the 
desired  milk  mixture  is  prepared,  it  is  put  into  nursing  bottles,  which  are 
placed  in  a  vessel  containing  cool  water.  The  water  is  brought  to  boiling 
and  kept  there  for  about  five  minutes,  whereupon  the  bottles  are  cooled  as 
rapidly  as  possible  and  put  on  ice  until  used. 

Composition  of  Milk. — The  main  differences  between  human  and  cow's 
milk  are  these: 

Fig.  858. — Improper  method  of  holding  the  nursing  bottie.  The  bones  of  a  young 
infant  are  easUy  molded  so  the  nipple  pushes  the  hard  palate  upward  and  presses  the  alveolar 
processes  forward.  This  causes  the  maxillas  to  protrude,  thus  producing  a  marked  de- 

formity in  certain  cases.  The  alveolar  processes  of  the  mandible  are  also  pushed  backward. 
Sucking  of  the  thumb  and  the  use  of  the  pacifier  will  cause  the  same  deformity  in  many 
instances.     (Brophy.) 

Protein,         Fat,  Sugar, 

per  cent,  per  cent,  per  cent. 

Human  milk           1.5  4  6-7 

Cow's  milk         3.5-4  3.5-4        4.5 

Ash,        Total  soHds, 

per  cent,      per  cent. 
0.2  12 

0.75  12 

The  proteins  of  cow's  and  human  milk  show  a  further  difference.  Human 
milk  contains  about  as  much,  or  more,  protein  other  than  caseinogen,  while 

in  cow's  milk  the  caseinogen  exceeds  these  proteins  considerably.  The  fat 
of  human  milk  contains  less  volatile  fatty  acids  and  more  unsaturated  fatty 
acids.  With  these  differences  it  was  but  natural  that  efforts  were  made  to 

modify  cow's  milk  to  resemble  human  milk  in  order  to  obtain  good  results. 
Here  we  may  point  out  a  very  striking  fact.  In  nearly  all  methods  of  modi- 

fying cow's  milk,  the  first  mixtures  given  contain  a  relatively  low  percentage 
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of  protein,  approaching  the  protein  content  of  human  milk.  With  advancing 

age  of  the  infant,  the  proteins  are  increased.  In  this  we  have  a  striking  con- 
tradiction to  the  breast-milk  whose  protein  content  during  lactation  changes 

very  little  and  in  the  opposite  direction.  This  fact  seems  to  demonstrate  very 
clearly  that  the  nature  of  the  two  kinds  of  food,  as  known  thus  far,  is  not 
such  that  the  one  need  serve  as  an  absolute  guide  in  the  preparation  of  the 
other. 

Formulae. — The  beginning  of  the  artificial  feeding  is  the  most  difficult 
part.  During  the  first  week  the  infant,  as  a  rule,  receives  relatively  little 
food.  The  milk  is  diluted  with  two  equal  parts  of  water  or  barley  water,  to 
which  solution  may  be  added  some  carbohydrate.  In  the  following  table  a 
rough  sketch  of  the  feeding  is  given : 

Age 
No.  and  amount 

of  single  meals 
Total    amount Proportions Carbohydrate 

I  wk   
J 

6X  20 — 60  cc.  1120-360  cc.            I  milk 
:    2  barley  water 

5  X  100 — 150        'too-'jKo                 I  milk 

2-10  grams 

20 2—4  wks   

5  wks.-2  mos   

■i  mos   

5  X  150—170 

5  X  180 

5  X  180  —  200 

5  X  200 

750-850 
000 

2  barley  water 

I  milk 
I  barley  water 
I  milk 30-40 

30-40 

30-40 

40-50 

4—6  mos   
j    I  barley  water 

900-1000              2  milk 
1    I  flour 

1000                       2  milk 7—0  mos   
I  flour 

We  have  confined  ourselves  to  giving  a  very  rough  table,  and  even  this  is 
done  with  a  certain  degree  of  reluctance.  First  of  all,  it  is  always  hazardous 
to  raise  an  infant  on  a  table  where  only  the  age  is  taken  into  consideration. 
Then  there  are  many  infants  thriving  well  on  the  same  milk  mixture  for  a 
prolonged  period,  and  a  change  should  only  be  made  when  indicated  by  the 
needs  of  the  infant.  As  Czerny  and  Keller  state,  those  acquainted  with  the 

signs  of  over-  or  under-feeding  do  not  need  any  tables,  while  those  not 
acquainted  with  these  signs  do  not  derive  much  good  from  them.  A  very 
simple  way  to  determine  approximately  the  daily  total  amount  of  food  for  a 
baby  is  this:  During  the  first  quarter,  the  baby  takes  about  1/5  to  1/6  of 
its  body  weight;  during  the  second  about  1/7,  and  later  on  about  1/8  to  1/9, 
It  is  started  on  a  mixture  containing  one  part  of  milk  to  two  parts  of  barley 
water,  reaching  whole  milk  about  the  eighth  or  the  ninth  month.  The 
changes  are  thus  made  according  to  the  demands. 

Carbohydrate  Content. — Carbohydrate  is  added  according  to  its  deficiency 
in  the  milk  used.  For  instance,  an  800  cc.  mixture  is  given  of  half  milk  and 
half  barley  water.     Four  hundred  cc.  milk  contain  18  gm.  carbohydrate. 



INFANT   FEEDING  IOI7 

The  total  amount  should  contain  56  gm.,  so  we  have  to  add  about  38  gm. 
Besides,  it  has  been  found  that  many  babies  thrive  better  when,  in  addition 
to  the  sugar,  some  flour  is  added  to  the  milk.  This  may  be  given  in  the  form 
of  wheat,  barley  or  oatmeal  flour.  During  the  first  month  5  gm.  of  flour  are 
added  to  each  liter  of  milk  mixture;  in  the  second  10  to  20  gm.,  in  the  third 
15  to  30  gm.,  and  in  the  second  quarter  30  to  40  gm.  The  flour  is  stirred  with 

luke-warm  water  and  boiled  ten  to  twenty  minutes.  As  long  as  the  infant  is 
well,  milk  sugar  can  be  used  for  the  carbohydrate  addition.  If  any  disturb- 

ances arise,  it  is  better  to  add  dextri-maltose  or  cane  sugar.  If  we  wish  to 
calculate  the  amount  of  food  on  the  basis  of  the  energy  requirement,  we  re- 

member that  the  normal  breast-fed  infant  needs  about  100  calories  per  kg. 
body  weight  during  the  first  quarter  year;  90  in  the  second;  80  in  the  third; 
and  70  in  the  fourth.  One  gram  of  protein  yields  about  4  calories;  i  gm.  of 
carbohydrate  4  calories;  and  i  gm.  of  fat  about  9  calories.  The  artificially 
fed  infant  may  require  a  food  somewhat  higher  in  caloric  value. 

Fortunately,  the  latitude  of  tolerance,  as  pointed  out  above,  permits  of 

rather  wide  variations  in  the  amount  and  composition  of  the  food.  Neverthe- 
less, in  artificially  fed  cases  it  is  well  to  watch  for  signs  of  excess  with  even 

greater  care  than  in  the  breast-fed  baby,  and  we  cannot  emphasize  too  strongly 
the  necessity  of  expert  advice  as  soon  as  the  infants  do  not  do  well;  in  fact, 
all  artificially  fed  infants  should  be  under  constant,  competent  supervision. 
Furthermore,  it  is  a  very  good  rule  to  begin  with  a  relatively  scanty  diet, 
increasing  it  with  careful  observation  of  the  results. 

Here  we  have  to  limit  ourselves  to  a  very  brief  discussion  of  a  few  points 
concerning  the  composition  of  the  food.  For  some  of  the  methods  which  are 

in  vogue,  particularly  in  this  country,  we  refer  the  reader  to  the  current  text- 
books on  Pediatrics.  We  refrain  intentionally  from  outlining  the  methods 

in  which  simple  milk  dilutions  are  enriched  by  the  addition  of  fat  in  the 

form  of  cream,  since,  according  to  Finkelstein,  the  addition  of  the  carbo- 
hydrates insures  success  in  a  larger  number  of  cases. 

Alkalis. — Many  authors  recommend  the  addition  of  alkali  because,  in 

human  milk,  the  relation  of  alkali  to  acid  is  greater  than  in  cow's  milk.  Com- 
monly, lime  water  is  added,  which,  when  freshly  prepared,  corresponds  to  a 

1/20  alkali  solution.  During  the  first  few  months,  five  per  cent,  is  added, 

i.e.,  5  cc.  to  each  100  cc.  Others  recommend  the  addition  of  sodium  bi- 
carbonate. Another  factor  is  the  inhibiting  influence  of  alkalis  on  the  rennet 

reaction,  which  tends  to  prevent  the  formation  of  large,  tough  curds  in  the 
stomach.  This  can  be  accomplished  more  readily  by  decalcifying  agents 
or,  rather,  agents  rendering  the  calcium  of  the  milk  unavailable  for  the  rennet 

reaction.  Sodium  citrate  (two  per  cent.)  is  used  for  this  purpose  most  fre- 

quently. '  It  seems  that  the  infant  is  thus  capable  of  assimilating  more  con- 
centrated milk  mixtures,  particularly  in  early  life.  There  are  some  theoret- 

ical reasons  why  the  addition  of  alkali  to  the  milk  may  be  of  benefit,  classify- 

ing sodium  citrate  among  the  alkalis.     The  ash  of  human,  as  well  as  cow's 
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milk,  is  alkaline.  The  ash  of  one  gram  of  milk  corresponds  to  the  alkalinity 

of  about  0.15  cc.  one-tenth  normal  sodium  hydroxide  solution  (Kastle).  The 
alkalinity  of  the  ash  is  called  the  available  alkahnity  of  the  milk  because, 
assuming  that  the  infant  burns  its  food  as  in  ashing,  a  certain  amount  of 
alkali  is  available  for  the  economy  of  the  organism.  Sodium  citrate  contains 
sodium  in  such  amounts  that  i  gm.  of  the  salt  yields  enough  sodium  to  make 

about  84.5  cc.  one-tenth  normal  sodium  hydroxide  solution.  Should  the 
citric  acid  of  the  molecule  be  burned  in  the  organism  (and,  indeed,  the  urine 
may  readily  become  alkaline),  we  see  that  a  considerable  amount  of  sodium 
remains  at  its  disposal.  The  addition  of  0.2  per  cent,  sodium  citrate  to  whole 
milk  would  a  little  more  than  double  the  available  alkalinity  of  this  milk, 
and  it  is  not  improbable  that  it  is  due  to  this  increased  available  alkalinity 
that  the  infant  may  take  care  of  greater  milk  concentrations.  It  may  be 
mentioned  that  orange  juice  yields  an  alkaline  ash,  while  the  ash  of  oatmeal 
is  acid. 

Stools. — The  result  of  the  feeding  is  judged  by  the  same  token  as  in  the 
breast-fed  infant.  With  regard  to  the  stools  there  is  this  exception:  the 
stools  are  alkaline  in  reaction,  with  a  preponderance  of  gram  negative  bac- 

teria, belonging  to  the  colon  group.  The  reaction  and  the  bacteria  may  be 
influenced  by  the  diet.  For  instance,  on  feeding  a  mixture  relatively  poor 
in  protein  and  fat,  but  rich  in  carbohydrates,  the  stools  become  acid  and  the 

gram  positive  micro-organisms  prevail,  as  in  the  breast-fed  infant.  The 
possibility  of  influencing  the  stools  and  general  condition  by  the  diet,  in  lighter 
cases  of  nutritional  disturbance,  is  of  great  therapeutic  value.  Green,  loose, 

foul-smelling  passages  may  be  corrected  by  reducing  the  protein  and  adding 
carbohydrates.  Here  it  becomes  necessary  to  call  attention  to  a  very  sig- 

nificant fact.  When  we  change  the  amount  of  one  of  the  ingredients,  we  not 
only  change  it,  but  we  alter  the  relationship  of  this  ingredient  to  the  others. 
Suppose  we  have  a  mixture  containing  two  per  cent,  protein,  two  per  cent, 
fat  and  six  per  cent,  carbohydrate,  and  change  to  one  per  cent,  protein.  The 
previous  relationship  of  i :  i :  3  is  changed  to  1:2:6,  that  is,  the  balance  of  the 
food  ration  is  altered  considerably.  This  balance  is  of  great  importance. 
Another  very  important  feature  is  the  relationship  of  the  mineral  constituents 
of  the  food  to  each  other  and  to  the  other  ingredients  of  the  food.  In  practice 
we  have  been  accustomed  to  speak  of  an  increase  or  decrease  in  protein,  fat 
or  carbohydrate,  but  we  should  not  lose  sight  of  the  other  radical  changes  we 
introduce.  To  return  to  the  influence  of  the  diet  on  the  stools.  If  the  stools 

are  loose,  acid  and  perhaps,  foamy,  they  may  be  corrected  by  increasing 
the  proteid  and  reducing  the  carbohydrates. 

Nutritional  Disorders. — When  meeting  with  difficulties  in  raising  the 
infant  on  artificial  feeding,  the  management  of  its  nutrition  should  be  en- 

trusted to  a  physician  well  acquainted  with  the  various  disorders  of  nutrition. 

We  will  give  a  brief  outline  of  the  most  satisfactory  classification  of  the  dis- 
orders of  nutrition  at  our  disposal,  the  one  given  by  Finkelstein.     The  dis- 



INFANT   FEEDING  lOIQ 

orders  of  the  nutrition  are  characterized  by  the  fact  that  manifestations  of 
disease  are  due  to  the  abnormal  course  of  the  processes  of  nutrition  and  that 

no  other  factors,  as,  for  instance,  infection  from  the  outside,  enter  into  con- 
sideration. The  food,  therefore,  is  the  one  injurious  agent.  Finkelstein 

classifies  the  disorders  of  nutrition  thus: 
1.  State  of  disturbed  balance. 

2.  State  of  dyspepsia. 
3.  State  of  decomposition. 
4.  State  of  intoxication. 

In  all  cases  of  disorders  of  nutrition,  a  careful  history  is  very  important. 

I.  State  of  Disturbed  Balance. — Here,  in  spite  of  a  diet  suitable  in  its  com- 
position and  sufficient  in  caloric  value,  the  gain  in  weight  does  not  proceed 

normally.  The  weight  curve  shows  ups  and  downs,  while  in  toto  some  gain 
may  be  registered  or  the  weight  may  remain  stationary  for  a  long  time. 
Other  signs  of  disturbed  health  are  not  wanting.  A  previously  healthy 
infant  may  enter  the  state  of  disturbed  balance,  a  state  where  its  reaction 
to  food  is  abnormal,  for  various  reasons.  An  unsuitable  diet  or  infection 

may  lead  to  it.  It  must  be  understood  that  the  infection  only  changes  the 
reactivity  of  the  infant  to  food.  A  change  of  the  reactivity  is  overcome  by 
choosing  a  food  which  can  be  assimilated  easily.  In  another  group  of  cases, 
the  diet  has  been  one  suitable  for  normal  babies  and  there  is  no  history 
of  any  previous  injury,  so  we  have  to  consider  them  as  of  low  tolerance 
congenitally. 

A  diet  may  be  unsuitable  either  by  introducing  too  large  amounts  of 
otherwise  suitable  milk  mixtures  or  giving  mixtures,  which  are  deficient  in 
one  or  more  ingredients,  for  too  long  a  time.  This  may  happen  easily  when 
some  therapeutic  food  is  used.  The  most  frequent  and  best  known  disorder 
entering  into  consideration  here  is  the  injury  of  the  nutrition  due  to  milk, 

the  so-called  "Milchnahr  schaden"  (Czerny  and  Keller).  On  a  diet  appar- 
ently well  tolerated,  the  baby's  weight  becomes  stationary,  the  sleep  dis- 

turbed, while  during  waking  hours  the  baby  is  restless.  The  mucous  mem- 
branes and  skin  become  pale.  The  tonicity  of  the  muscles  is  reduced  and 

the  abdomen  is  distended.  The  stools  are  dry  and  white,  the  so-called  "soap 
stool."  Besides,  there  may  be  itching  eczemas  and  the  urine  may  acquire 
an  ammoniacal  odor.  If  the  diet  is  changed  now,  there  may  be  a  prompt 
improvement.  It  has  been  found  that  the  fat  of  the  food  has  to  be  diminished 
and  the  carbohydrates  increased  when  the  disorder  has  lasted  for  some  time. 
In  very  mild  cases,  skimmed  milk,  in  different  dilutions,  may  be  all  that  is 

necessary.  Later  on,  quicker  results  are  obtained  by  means  of  Keller's  malt- 
soup.  In  other  cases,  buttermilk,  with  addition  of  sugar,  has  been  used 
with  success.  Under  treatment,  the  stools  become  softer  while  the  general 
clinical  picture  shows  a  decided  improvement  and  the  weight  curve  begins 
to  move  upward.  Human  milk  has  proved  of  great  benefit  in  this  condition, 
even  though  it  has  a  high  fat  content.     The  younger  the  infant,  the  more 
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advisable  it  is  to  give  human  milk.  On  human  milk,  the  bowels  may  first 
become  worse  {i.e.,  loose,  green,  slimy  and  more  frequent  for  a  few  days) 
and  the  weight  drop.  After  about  four  days  a  marked  improvement  begins, 
which,  later  on,  can  be  accelerated  by  substituting  one  meal  of  human  milk 
by  one  of  a  mixture  poor  in  fat  and  rich  in  ash,  like  buttermilk.  It  cannot 
be  emphasized  too  strongly  that  the  food  mixtures  used  here  for  therapeutic 
purposes  should  not  be  continued  for  too  long  a  time.  In  the  disorders  of 
nutrition  there  occurs  a  period  of  reparation,  that  is,  the  time  during  which 
the  infant  is  in  need  of  a  therapeutic  food,  but  it  cannot  be  regarded  as  cured 
until  it  can  tolerate  a  milk  mixture  suitable  for  its  age  and  weight.  When 
this  time  has  arrived,  the  continuance  of  the  therapeutic  food  may  lead  to 
renewed  disturbances.  Under  certain  conditions,  the  baby  may  do  well  on 
condensed  milk  after  having  had  trouble  on  other  milk  mixtures,  particularly 
such  rich  in  fat,  but  if  the  condensed  milk  is  continued  too  long,  it  may  lose 
weight  again,  get  diarrhea,  etc.  This  period  of  reparation  does  not  only 
occur  in  the  state  of  disturbed  balance,  but  in  other  groups  as  well. 

2.  State  of  Dyspepsia. — This  group  is  characterized  by  an  acute  disturb- 
ance of  the  gastro-intestinal  tract  with  more  or  less  diarrhea.  The  weight 

may  drop  somewhat  or  remain  stationary,  and  the  temperature  rarely  ex- 
ceeds subfebrile  values.  The  most  important  therapeutic  procedure  is  the 

reduction  of  the  food  to  the  sustaining  diet.  A  more  detailed  presentation 
of  this  very  comprehensive  group  would  lead  us  entirely  too  far. 

3.  State  of  Decomposition. — This  represents  a  very  severe  disorder  of  the 
nutrition,  in  which  the  introduction  of  otherwise  suitable  food  leads  to  a 

severe  alteration  of  the  general  condition  associated  with  a  pronounced  drop  in 
weight.  In  severe  cases  even  food  much  below  the  sustaining  diet  may 
lead  to  severe  reactions  and  collapse.  Decomposition  is  a  sequence  of  the 
dyspeptic  state  where  the  proper  therapeutic  measures  have  not  been  taken 

or  have  been  of  no  avail.  An  infant  in  the  pronounced  state  of  decom- 
position is  very  much  emaciated  and  the  skin  shows  a  peculiar  pale, 

grayish  color.  The  sensorium  is  normal.  There  is  a  state  of  abnormal 

excitation,  the  infant  always  being  restless  and  sleeping  little.  The  respira- 
tion shows  some  deviation  from  the  normal.  The  pulse  is  small  and  slow. 

There  is  a  tendency  to  subnormal  temperature,  which  is  one  of  the  early 

and  significant  symptoms  of  decomposition.  It  is  remarkable  that  the  appe- 
tite is  rarely  diminished;  on  the  contrary,  it  may  be  increased  considerably. 

Frequently  both  fists  are  put  in  the  mouth  and  sucked.  The  stools  are  rarely 
of  normal  appearance  as  long  as  the  food  of  a  usual  proper  caloric  value  is 
given.  Their  character  depends  on  the  character  of  the  food.  On  reduced 
feeding,  the  stools  may  appear  normal  and  need  not  be  increased  in  number. 
Often  there  is  vomiting.  To  this  group  of  decomposition  belong  the  cases 
formerly  called  atrophy  where  the  atrophic  state  is  not  due  to  foreign  causes, 
as,  for  instance,  tuberculosis. 

The  so-called  "  Eiweiss  milch  "  of  Finkelstein  and  Meyer  is  frequently  used 
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in  the  treatment  of  this  condition.  It  is  prepared  as  follows:  One  liter  of  milk 
is  coagulated  by  means  of  rennet  and  the  whey  is  allowed  to  drain  off. 
The  coagulum  is  taken  up  in  half  a  liter  of  water  and  passed  through  a 

fine  sieve  under  gentle  pressure.  It  is  then  added  to  one-half  liter  of  butter- 
milk. The  mixture  is  boiled  after  the  addition  of  about  lo  gm.  of  flour. 

In  the  beginning,  about  20  gms.  of  dextri-maltose  are  added,  later  more.  At 
first  about  200  cc.  are  given  in  twenty-four  hours,  either  without  discon- 

tinuing the  food  or  after  a  water  diet  of  about  twelve  hours.  When  the  stools 
have  improved,  the  amount  is  quickly  increased  to  150  or  200  cc.  per  kg.  of 
body  weight. 

4.  State  of  Intoxication. — This  is  characterized  by  severe  diarrhea,  a 
sudden  marked  drop  in  weight  and  other  symptoms  showing  a  profound 
alteration  of  all  the  functions  of  the  body.  Here  we  have  the  collapse  and 

nervous  symptoms.  The  face  is  mask-like,  without  the  play  of  the  facial 
muscles  for  minutes  at  a  time.  The  eyes  remain  fixed,  the  sensorium  is 
affected,  the  movements  of  the  extremities  are  slow  and  they  remain  in  the 

same  position  for  a  long  time.  There  may  be  chewing  motions  and  other 
more  or  less  stereotype  movements.  The  temperature  is  increased  and  may 

reach  hyperpyretic  values.  The  respirations  are  slow  and  deep.  The  diar- 
rhea may  be  extremely  severe.  The  pulse  is  increased  and,  often,  very  small. 

The  heart  sounds  are  dull.  The  number  of  leucocytes  is  increased.  The 
urine  contains  albumin,  casts  and  sugar,  the  excretion  of  the  latter  being 

purely  alimentary.  Severe  vomiting  may  occur.  The  nervous  symptoms 

are  usually  very  pronounced,  with  strabismus,  turning  up  of  the  eye-balls 
and  convulsions. 

Intoxication  may  develop  either  from  a  state  of  dyspepsia  or  of  decompo- 
sition. In  the  latter,  the  prognosis  is  worse.  In  spite  of  its  severity,  the 

intoxication  may  yield  rapidly  to  a  proper  treatment,  which  consists  of  a  water 

diet  from  twenty-four  to  forty-eight  hours.  On  resuming  the  feeding,  it  is 
better  to  start  with  small  amounts  of  human  milk  (first  flow  from  breast), 

giving  at  first  50  cc.  in  twenty-four  hours.  Artificial  food  is  also  given  in 
very  small  amounts  at  the  start. 

It  must  be  distinctly  understood  that  we  have  restricted  ourselves  to  the 
merest  sketch  of  the  question  under  discussion.  It  has  been  our  aim  to 
point  out  the  right  direction,  rather  than  to  furnish  an  array  of  formulas 

arid  tables  which  can  never  replace  the  study  and  experience  necessary  to 
those  who  want  to  give  the  infant  a  chance  for  life. 



CHAPTER  XLII 

LIGATURE  OF  ARTERIES 

COMMON  CAROTID  ARTERY 

Anatomy. — It  is  essential  that  the  anatomy  of  the  part  be  thoroughly 
understood  before  attempting  to  ligate  an  artery.  One  should  never  do  this 

work  without  previous  preparation.     The  best  method  of  studying  the  loca- 

Supedtcisi  fast  -i 
-PiftyirrA  w/SHies  m. 

5'jperficial  layer 
if  de«f>  fascia 

^i-AMWd/e  steii  o- mastoid  a. 

Anterior  bet'y  of  omo-hyoid  m. 

i       Storno-mastoid  m. 

Incisions  into  carotid  sheath  and  iiu^  arteriol  sheath 

AnsD  hypoglossi  (n.) 

Middle  sternu-iTiaotuirl  a. 

Fig.  859. — Exposure  of  common  carotid  artery  in  superior  carotid  triangle.     (Deaver.) 

tion  of  the  various  arteries  is  to  dissect  them  on  the  cadaver  and  note  the 

relations  carefully.  The  anatomy  of  the  arteries  is  well  described  by  F.  R. 

Sabin  in  Morris'  Anatomy.     This  work  has  been  followed  and  freely  quoted 
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in  the  succeeding  pages.  As  the  common  carotid  artery  is  best  hgated  at  the 
level  of  the  cricoid  cartilage,  the  anatomy  of  this  point  is  here  detailed  (Fig, 

859).  In  front  the  artery  is  covered  by  skin,  superficial  fascia,  platysma  my- 
oides  muscle  and  the  deep  fascia.  It  is  more  or  less  overlapped  by  the  sterno- 
mastoid  muscle.  Opposite  the  cricoid  cartilage  it  is  crossed  obliquely  by  the 

omo-hyoid  muscle,  and  above  this  spot  by  the  middle  and  superior  thyroid, 
the  lingual  and,  generally,  the  anterior  facial  veins  in  their  course  to  the  inter- 

nal jugular,  and  by  the  sterno-mastoid  artery  as  it  passes  from  the  superior 
thyroid  artery,  its  usual  source,  on  its  way  down  to  the  sterno-mastoid  muscle. 
Along  the  anterior  border  of  the  sterno-mastoid,  there  is  a  communicating  vein 
between  the  facial  and  anterior  jugular  veins,  which,  as  it  crosses  the  line  of 
the  carotid  artery,  is  in  danger  of  being  wounded  in  the  operation  of  tying  the 
the  common  carotid  artery.  Posterior  to  the  artery,  but  in  the  same  sheath, 
is  the  vagus  nerve,  and  posterior  to  the  sheath,  the  chain  of  the  sympathetic 
and  the  cervical  cardiac  branches  of  the  sympathetic  and  vagus  nerves  are 
found.  At  the  lower  part  of  the  neck,  the  inferior  thyroid  artery  crosses 
obliquely  behind  the  carotid  artery,  as  does  likewise  the  recurrent  laryngeal 
nerve.  Internal  to  the  artery  is  found  the  esophagus  and  trachea,  with  the 
recurrent  laryngeal  nerve  between  them.  The  terminal  branches  of  the 
inferior  thyroid  artery,  the  lateral  lobe  of  the  thyroid  body,  the  cricoid  and 
thyroid  cartilages  and  the  lower  part  of  the  pharynx  are  also  seen  internal  to 
the  common  carotid  artery.  External  to  the  artery  is  found  the  internal 
jugular  vein  and  vagus  nerve.  On  the  right  side,  at  the  root  of  the  neck,  the 
vein  diverges  somewhat  from  the  artery,  leaving  a  space  in  which  the  vagus 
nerve  and  vertebral  artery  are  exposed.  On  the  left  side  the  vein  approaches 
and  somewhat  overlaps  the  artery,  thus  leaving  no  interval  corresponding  to 
that  on  the  right  side. 

Incision. — The  line  of  incision  (Fig.  860)  runs  transversely  at  the  level 
of  the  cricoid  cartilage,  its  center  being  at  the  anterior  border  of  the  sterno- 
mastoid  muscle.  After  dividing  the  skin  and  platysma  muscle,  the  transverse 

superficial  cervical  nerve  is  seen  running  over  the  sterno-mastoid  muscle. 
This  should  be  avoided.  The  muscular  fibers  of  the  sterno-mastoid  are 
exposed  and  the  anterior  border  pulled  outward  with  a  hook.  Beneath  is 

found  the  omo-hyoid  muscle  and  the  artery  is  situated  in  the  angle  formed 
by  this  and  the  sterno-mastoid  muscle.  Fascia,  which  is  a  part  of  the  vessel 
sheath,  covers  the  common  carotid  and  this  should  be  opened.  The  descen- 
dens  hypoglossi  nerve  is  located  on  the  sheath  and  should  be  avoided  and  drawn 
inward.  The  vagus  nerve  lies  close  to  the  posterior  surface  of  the  artery 
and  should  not  be  included  in  the  ligature.  The  internal  jugular  vein  and  the 
corresponding  sympathetic  nerve  are  also  to  be  avoided.  After  exposing  the 
artery  thoroughly,  a  double  catgut  ligature  is  passed  by  means  of  an  aneurism 
needle  and  one  portion  of  it  is  first  tied,  followed  by  the  tying  of  the  second. 
After  the  second  ligature  is  thoroughly  lied,  the  first  may  be  tightened  and 
then  both  are  tied  together.     If  the  vessel  is  affected  with  arteriosclerosis, 
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great  care  should  be  taken  to  ligate  it  in  the  portion  least  involved. 

If  the  artery  is  to  be  occluded  temporarily,  a  rubber  covered  clamp  is  usu- 
ally suflScient.  This  clamp  does  not  injure  the  arterial  walls  to  any  great 

extent. 

Dangers. — There  is  considerable  risk  associated  with  the  ligature  of  the 
common  carotid  artery.  A  great  portion  of  the  head  receives  its  blood  supply 
through  this  artery  and  to  shut  this  off  suddenly  is  obviously  attended  with 
considerable  danger  to  the  individual.  One  should  be  extremely  careful  to 

determine  that  it  is  essential  to  ligate  this  artery  and  that  ligation  of  the  in- 
ternal or  external  branch  will  not  be  sufi&cient  to  arrest  or  control  hemorrhage 

in  some  contemplated  operation.  The  patients,  who  die  as  a  result  of  ligature 
of  this  artery,  usually  die  not  as  a  result  of  sepsis,  but  because  of  the  marked 
cerebral  disturbance  set  up  by  the  anemia.     In  selected  cases  the  collateral 

Ext.  carotid  a. 

Great  cornu  of  hyoid 
Ext.  jugular  v. 

Sterno-mastoid  m. 

maxillary  gland 

Digastric  and  stylo-hyoid 
Art.  lingualis 

Descendens  noni  n. 

Omo-hyoid 
Com.  carotid  a. 

Fig.  860. — ^Ligature  of  the  lingual  artery  above  the  greater  cornu  of  the  hyoid.     Ligature 
of  the  common  carotid  at  the  level  of  the  cricoid  cartilage.     (Kocher.) 

circulation  may  be  sufficient  to  counteract  this  anemia,  but  one  should  avoid 
ligating  the  artery  in  those  who  are  at  all  arteriosclerotic.  Temporary 
ligature  of  the  artery  is  not  so  dangerous.  Frequently  it  is  of  marked  benefit, 
especially  when  it  is  difficult  to  determine  exactly  where  the  hemorrhage 
originates.  A  broad  band  may  thus  be  used  and  the  artery  compressed  until 
the  circulation  is  stopped  for  a  few  hours.  The  band  is  then  released  and 
usually  the  hemorrhage  will  be  under  control. 

Collateral  Circulation. — The  collateral  circulation  is  carried  on  chiefly 
by  the  anastomosis  of  the  internal  carotid  artery  with  its  fellow  on  the  op- 

posite side  through  the  circle  of  WiUis;  by  the  vertebral  with  the  opposite 

vertebral;  by  the  inferior  thyroid  with  the  superior  thyroid;  by  the  deep  cer- 
vical branch  of  the  costo-cervical  trunk  with  the  descending  branch  of  the  occi- 

pital; by  the  superior  thyroid,  lingual,  facial,  occipital  and  temporal  with  the 
corresponding  arteries  on  the  opposite  side,  and  by  the  ophthalmic  with  the 

angular.     The  anastomosis  between  the  deep  cervical  branch  of  the  costo- 
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cervical  trunk  with  the  descending  branch  of  the  occipital  is  an  important 

one.  It  is  situated  deeply  at  the  back  of  the  neck  and  is  to  be  found  lying 

between  the  semi-spinalis  capitis  and  cervicis  muscles. 

EXTERNAL  CAROTID  ARTERY 

Anatomy. — In  front  of  the  external  carotid  artery,  in  addition  to  the  skin, 
superficial  fascia,  platysma  and  deep  fascia,  are  found  the  hypoglossal  nerve, 

the  lingual  and  common  facial  veins,  the  posterior  belly  of  the  digastric  and 

stylo-hyoid  muscles,  the  posterior  facial  vein,  the  superior  cervical  lymphatic 
glands,  branches  of  the  facial  nerve  and  the  parotid  gland.  Behind,  the 
external  carotid  is  in  relation  with  the  internal  carotid,  from  which  it  is 

separated  by  the  stylo-glossus  and  stylo-pharyngeus  muscles,  the  glosso- 

pharyngeal nerve,  the  pharyngeal  branch  of  the  vagus  nerve,  the  stylo-hyoid 
ligament  and  the  parotid  gland.  The  superior  laryngeal  nerve  crosses  behind 

the  external  and  internal  carotid  arteries.  The  hyoid  bone,  the  pharyngeal 

wall,  the  ramus  of  the  jaw,  the  stylo-mandibular  ligament,  which  separates 

^JiVi^^M^t»  ^t^^P'rrqrjm 
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Fig.  861. — ^Ligature  of  the  external  carotid  with  the  origins  of  the  lingual,  facial  and  oc- 
cipital arteries.     (Kocher.) 

it  from  the  submaxillary  gland,  and  the  parotid  gland  are  found.  Externally, 

the  carotid  artery  is  in  contact  with  the  internal  carotid  artery  in  the  first 

part  of  its  course. 

Incision. — The  external  carotid  artery  is  ligated  for  several  conditions 
beside  hemorrhage.  If  malignant  growths  are  attached  to  it,  it  is  best  to 

ligate  the  artery  and  remove  it  with  the  growth.  In  performing  extensive 

operations  on  the  jaws  it  is  advisable  to  ligate  the  artery  because  thus  the 

hemorrhage  is  controlled.  It  also  controls  the  hemorrhage  resulting  from 

extensive  operations  on  the  nose  and  naso-pharynx. 
The  usual  incision  is  made  in  an  oblique  direction  along  the  anterior  border 

of  the  sterno-mastoid  muscle,  directly  over  the  artery,  which  may  be  felt  pul- 
sating beneath  the  skin  (Fig.  861).  The  center  of  the  incision  usually  lies  a 

finger's  breadth  below  the  angle  of  the  mandible.  The  external  jugular  vein 
and  the  great  auricular  nerve  should  be  avoided  as  they  pass  upward  on  the 

sterno-mastoid  muscle.  The  facial  vein  is  exposed  as  soon  as  the  cervical 65 
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fascia  is  divided;  this  should  be  retracted.  When  the  cervical  fascia  is  drawn 
to  either  side,  the  external  and  internal  carotid  arteries  are  exposed.  The 
latter  is  posterior  to  the  former  and  it  gives  off  no  branches,  while  the  external 
carotid  sends  a  branch  to  the  thyroid  and  several  branches  further  up.  This 
is  not  an  easy  operation  as  the  muscles  frequently  vary  in  their  course.  The 
descendens  hypoglossi  and  the  superior  laryngeal  nerves  should  be  avoided 
carefully.  A  double  ligature  is  passed  around  the  artery  and  tied  in  a  manner 
similar  to  that  mentioned  under  the  carotid. 

Dangers. — This  operation  is  not  an  easy  one  as  we  have  no  accurate  guide 
in  determining  the  location  of  the  external  carotid  artery.  As  is  well  known, 
the  soft  parts  vary  considerably  in  different  individuals  and,  therefore,  the 
operation  is  attended  by  the  danger  of  severing  nerves  in  this  location.  It 
is  excellent  practice  to  start  the  dissection  at  the  lower  border  of  the  digastric 
muscle.  Great  care  should  be  exercised  in  avoiding  the  superior  laryngeal 
nerve  and  also  one  should  be  sure  that  the  external  carotid  artery  is  secured 
and  not  the  internal.  As  far  as  the  life  of  the  patient  is  concerned,  there  is  no 
more  danger  than  is  present  in  any  operation. 

LINGUAL  ARTERY 

Anatomy. — The  lingual  artery  (Fig.  96)  arises  from  the  front  of  the  ex- 
ternal carotid,  between  the  superior  thyroid  and  the  facial  arteries,  often  as  a 

common  trunk  with  the  latter  vessel,  and  nearly  opposite  or  a  little  below 
the  greater  cornu  of  the  hyoid  bone.  It  may,  for  purposes  of  description,  be 
divided  into  three  portions:  The  first,  or  oblique,. extends  from  its  origin  to 

the  outer  edge  of  the  hyoglossus  muscle;  the  second,  or  horizontal,  lies  be- 
neath the  hyoglossus;  the  third,  or  ascending,  beneath  the  tongue.  The 

oblique  portion  is  situated  in  the  superior  carotid  triangle  and  is  superficial, 
being  covered  merely  by  the  integument,  platysma  and  deep  fascia.  Here  it 
lies  upon  the  middle  constrictor  muscle  and  superior  laryngeal  nerve.  After 
ascending  the  short  distance,  it  curves  downward  and  forward  beneath  the 

hypoglossal  nerve  and,  in  the  second  part  of  its  course,  runs  horizontally 
along  the  upper  border  of  the  hyoid  bone,  beneath  the  hyoglossus,  by  which 
it  is  separated  from  the  hypoglossal  nerve,  the  posterior  belly  of  the  digastric, 

the  stylo-hyoid  muscle  and  the  lingual  vein.  In  this  part  of  its  course,  it  lies 
successively  on  the  middle  constrictor  of  the  pharynx  and  the  genioglossus 

muscle  and  crosses  a  small  triangular  space  known  as  "Lesser's  triangle," 
the  sides  of  which  are  formed  by  the  tendons  of  the  digastric,  the  base  by  the 

hypoglossal  nerve  and  the  floor  by  the  hyoglossus  muscle,  in  which  situa- 
tion it  is  usually  tied.  In  the  third  part  of  its  course,  it  ascends  tortuously, 

usually  beneath  the  anterior  margin  of  the  hyoglossus,  to  the  under  surface  of 
the  tongue,  and  is  thence  continued  to  the  tip  of  that  structure  lying  between 
the  lingualis  and  the  genioglossus  muscles.  From  the  anterior  edge  of  the 
hyoglossus  to  its  termination,  it  is  only  covered  by  the  mucous  membrane  of 
the  under  surface  of  the  tongue. 
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Incision. — Owing  to  the  fact  that,  many  times,  hemorrhage  from  the 
tongue  is  controlled  with  difficulty  by  pressure  or  ligating  the  small  vessels 
which  are  located  in  its  substance,  it  is  advisable  to  ligate  the  lingual  artery 
nearer  its  source.  When  the  tongue  is  to  be  operated  for  carcinoma  and  other 

tumors,  it  is  best  to  ligate  the  artery  as  a  prophylactic  measure.  The  loca- 
tion of  this  artery  is  usually  very  definite  and  the  great  cornu  of  the  hyoid 

bone  is  an  excellent  guide  for  localizing  it. 
The  incision  is  made  as  follows:  The  skin  and  platysma  are  divided  as 

directed  under  the  external  carotid  artery,  but  the  fascia  is  incised  over  the 
great  cornu  of  the  hyoid  bone,  being  careful  to  avoid  the  facial  vein  as  it 
passes  vertically  downward.  The  hyoglossus  muscle  is  exposed  and  the 
muscular  fibers  divided.  The  lingual  artery  is  found  beneath  this  muscle. 
A  ligature  is  then  passed  and  tied. 

Dangers. — The  dangers  in  performing  this  operation  are  few.  However, 
one  should  be  careful  not  to  sever  the  hypoglossal  nerve,  the  digastric  or 

stylo-hyoid  muscles  or  the  facial  and  external  carotid  arteries.  The  danger  to 
life  is  nil. 

FACIAL  ARTERY 

Anatomy. — The  facial  artery  (Fig.  862)  arises  immediately  above  the 
lingual  from  the  fore  part  of  the  external  carotid,  at  times  as  a  common  trunk 
with  the  lingual.  Its  course  is  forward  and  upward,  in  a  tortuous  manner, 
to  the  mandible  and,  passing  over  the  body  of  this  bone  at  the  anterior  edge 
of  the  masseter  muscle,  winds  obliquely  upward  and  forward  over  the  face  to 
the  inner  canthus  of  the  eye  where  it  anastomoses  under  the  name  of  the 
angular  artery  with  the  nasal  branch  of  the  opthalmic.  For  convenience  of 
description,  the  artery  is  divided  into  a  cervical  and  a  facial  portion.  As  it  is 
ligated  in  the  cervical  portion,  a  description  of  the  remainder  of  the  artery  is 
not  given.  The  cervical  portion  ascends  tortuously  from  its  origin  upwards 

and  forwards  beneath  the  posterior  belly  of  the  digastric  and  stylo-hyoid 
muscles,  and  usually,  also,  beneath  the  hypoglossal  nerve  and  then,  making  a 
turn,  runs  horizontally  forwards  for  a  short  way  beneath  the  mandible,  either 

imbedded  in  or  lying  under  the  submaxillary  gland.  It  has  here  the  mylo- 
hyoid and  stylo-glossus  beneath  it.  On  leaving  the  cover  of  the  gland,  it 

forms  a  loop,  first  passing  downwards  and  then  upwards  over  the  lower  border 

of  the  mandible  immediately  in  front  of  the  masseter  muscle,  where  it  is  super- 
ficial, being  covered  merely  by  the  integument  and  platysma.  Here  it  can  be 

felt  beating  and  can  be  compressed  readily.  The  vein  is  separated  from 
the  artery  by  the  submaxillary  gland,  the  posterior  belly  of  the  digastric,  the 

stylo-hyoid  muscle  and  the  hypoglossal  nerve. 

Incision. — The  incision  (Fig.  863)  usually  is  made  at  the  angle  of  the  man- 
dible, as  follows: 

The  anterior  border  of  the  masseter  muscle  is  located  and  the  skin  divided 

parallel  to  the  margin  of  the  mandible  opposite  this  muscle.  The  facial 
artery  lies  very  superficial  and,  therefore,  is  found  easily.     It  is  separated 
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from  its  surrounding  structures,  avoiding  the  facial  nerve  which  runs  along 
the  margin  of  the  mandible. 

Dangers. — There  is  little  danger  connected  with  this  operation,  but  one 
should  be  careful  to  avoid  the  supramaxillary  branch  of  the  facial  nerve, 
which  lies  nearly  parallel  to  the  artery  at  this  point. 

j      gh  i  j      kl 

Fig.  862. — Arteries,  nerves  and  muscles  of  the  scalp  and  face,  a,  Angular  a.;  b,  frontal  a.; 
c,  supratrochlear  n.;  d,  supraorbital  a.;  e,  supraorbital  n.;  /,  temporal  br.  of  orbital  n.; 
g,  orbital  a.;  h.  malar  br.  of  facial  n.;  i,  transverse  facial  a.;  j,  temporal  br.  of  facial  n.; 
k,  anterior  temporal  a.;  /,  superficial  temporal  a.;  m,  posterior  temporal  a.;  n,  auriculo- 

temporal n.;  0,  superficial  temporal  v.;  p,  occipital  a.;  q,  great  occipital  n.;  r,  small 
occipital  n.;  5,  posterior  auricular  a.;  /,  anterior  auricular  a.;  «,  middle  temporal  a.; 

V,  parotid  gland;  w,  supramaxillary  br.  of  facial  n.;  x.  Stenson's  duct;  y,  buccal  br.  of 
facial  n.;  s,  infraorbital  br.  of  facial  n.;  i,  socia  parotidis;  2,  facial  v.;  3,  facial  a.;  4,  in- 

ferior labial  a.;  5,  inferior  coronary  a.;  6,  superior  coronary  a.;  7,  infratrochlear  n.; 
8,  artery  of  septum;  9,  lateral  nasal  a.     (Deaver.) 

TEMPORAL  ARTERY 

Anatomy.-— The  temporal  artery  (Fig.  862)  arises  opposite  the  neck  of 
the  mandible  and,  under  cover  of  the  parotid  gland,  passes  upward  in  the 
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interval  between  the  condyle  and  external  auditory  meatus  to  the  zygoma, 

lying  on  the  capsule  of  the  joint.  Thence  it  ascends  over  the  posterior  root 

of  that  process  and  the  temporal  aponeurosis  for  about  4  or  5  cm.,  and  there 

is  divided  into  an  anterior  and  posterior  branch.  It  is  surrounded  by  a  dense 

plexus  of  sympathetic  nerves  and  is  accompanied  by  the  auriculo-temporal 
nerve,  which  lies  beneath  and  generally  a  little  behind  it.  It  is  crossed  by 

the  temporo-facial  division  of  the  facial  nerve  and  by  the  auricularis  anterior 
muscle.  As  it  crosses  the  zygoma,  it  can  be  felt  pulsating  immediately  in 

front  of  the  ear,  and  in  this  situation  can  be  compressed  against  the  bone. 

Here  it  is  quite  superficial,  being  covered  by  the  integument  and  a  delicate 

prolongation  of  the  cervical  fascia. 

Incision. — To  ligate  this  vessel,  the  following  incision  is  made: 

The  skin  is  divided  vertically  over  the  zygoma  at  the  point  where  the  sup- 
erlicial  temporal  artery  can  be  felt  pulsating.     The  incision  is  about  i  cm.  in 

Fig.  863. — {After  KocJier.) 

length  and  its  center  is  just  in  front  of  the  anterior  end  of  the  helix.  The 

artery  is  found  under  the  superficial  layer  of  the  aponeurosis.  The  temporal 
vein   should   be   avoided. 

Dangers. — The  dangers  attendant  upon  this  operation  are  practically  nil. 
However,  one  should  be  careful  to  avoid  the  temporo-facial  division  of  the 

facial  nerve  and  the  auriculo-temporal  nerve. 

CORONARY  ARTERY 

Anatomy. — The  inferior  coronary  artery  (Fig.  862)  arises  at  the  angle  of 
the  mouth  and  runs  in  the  under  lip  within  the  substance  of  the  orbicularis 

oris,  close  to  the  mucous  membrane.  It  anastomoses  with  the  artery  on  the 

opposite  side.  Frequently  an  additional  branch  passes  from  the  external 

maxillary  to  the  lower  lip.  The  superior  coronary  artery,  rising  from  the 

facial  a  little  higher  than  the  inferior,  passes  forward  beneath  the  zygomaticus 

and  then,  like  the  inferior  coronary,  courses  tortuously  along  the  lower  margin 
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of  the  upper  lip  between  the  orbicularis  oris  and  the  mucous  membrane,  about 
1/2  cm.  from  the  junction  of  the  mucous  membrane  and  the  skin.  It  is 
larger,  usually,  than  the  inferior  coronary  artery.  It  anastomoses  with  its 
fellow  of  the  opposite  side  and  gives  off  a  small  artery  to  the  nasal  septum. 
Compression  of  this  vessel  sometimes  will  control  hemorrhage  from  the  nose. 

Incision. — These  vessels  may  be  ligated  in  the  treatment  of  angioma  by 
making  an  incision  in  the  mouth.  Usually,  however,  the  ligation  of  coronary 
arteries  will  not  be  called  for  since  in  any  operation  which  requires  their 

division,  the  vessels  may  be  seized  with  hemostatic  forceps  and  the  hemor- 
rhage arrested  by  torsion. 



CHAPTER  XLIII 

PROGNATHISM 

Introduction. — Prognathism  (Pro-before,  gnasthos-jaw)  is  a  marked 
projection  of  either  jaw.  Some  authors  use  it  to  designate  a  protrusion  of  the 
teeth  of  the  mandible  beyond  the  teeth  of  the  maxillae,  i.e.,  a  more  or  less 

extensive  protrusion  of  the  chin.  It  is  also  used  to  designate  those  deformi- 
ties in  which  there  is  a  retrusion  of  either  jaw.  In  dealing  with  the  abnormal 

conditions  of  the  jaws,  the  various  deformities  may  be  summed  up  as  follows: 

1.  Protrusion  of  the  mandible — ''bull-dog  jaw." 
2.  Retrusion  of  the  mandible. 

3.  Protrusion  of  the  maxillae— "parrot  jaw." 
4.  Retrusion  of  the  maxillae. 
5.  Protrusion  of  both  jaws. 
6.  Asymmetry  of  the  face. 

Fig.  864. — {Cryer.) 

Prognathism  is  a  condition  found  rather  infrequently,  especially  the  type 

which  causes  an  appreciable  deformity.  The  reason  for  this  has  been  ex- 

pressed by  Cryer^  as  follows :  "It  would  seem  probable  that  the  lessened  prog- 
nathism of  the  Caucasian  race  is  one  of  the  principal  causes  of  the  suggested 

suppression  of  the  third  molar.  An  example  of  the  occasional  rudimentary 
fourth  molar  of  the  prognathous  savage  is  seen  in  Fig.  864. 

Protrusion  of  the  Mandible. — Protrusion  of  the  mandible,  when  extensive, 
is  one  of  the  most  conspicuous  and  repulsive  deformities  of  the  face.  It 

always  places  the  patient  at  a  great  disadvantage  and  gives  him  the  appear- 

^  Studies  of  the  Internal  Anatomy  of  the  Face.     1901,  p.  145. 103 1 
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ance  of  being  pugnacious,  disagreeable  and  uncompanionable.  Even  though 
possessing  a  quiet,  lovable  nature,  he  seems,  so  far  as  one  can  judge  from  his 
looks,  to  be  sordid,  morose  and  vicious. 

Protrusion  of  the  mandible,  like  other  facial  deformities,  is  chiefly  due  to 
inattention  to  the  teeth  during  the  period  of  eruption.  The  upper  incisors  are 
permitted  to  erupt  posterior  to  the  lower,  thus  favoring  further  and  further 

protrusion  of  the  mandible.  The  protrusion  is  unrestrained  by  the  overlock- 
ing  of  the  superior  teeth  and  it  continually  increases  while  retrusion  of  the 
maxillae  increases  or,  at  least,  they  do  not  develop  normally.  As  to  the  cause 

of  the  dwarf  development  of  the  maxillae,  Blair  says:^  "Often  protrusion  of 
the  lower  jaw  is  accompanied  by  an  abnormally  small  upper  jaw.  The  con- 

traction of  the  upper  jaw  is  probably  due  to  the  fact  that  the  tongue  finds  an 
abnormal  amount  of  room  within  the  lower  dental  arch,  which  allows  the 
upper  arch  to  contract  or  fail  of  full  development.     If  the  size  of  the  lower 

K 

Fig.  865. — Protrusion  of  the  lower  jaw  due  partly  to  interdental  spaces  in  the  bicuspid 
region.  Part  of  the  protrusion  is  due  to  a  sliding  forward  of  the  body  as  a  whole,  as  shown 
by  the  relation  of  the  upper  and  lower  molars.     Plaster  cast  of  jaw  after  correction.    (Blair.) 

arch  is  suddenly  contracted,  the  tongue  will  be  deprived  of  some  of  its  accus- 

tomed intra-oral  space  and  must  be  forced  back  into  the  oral  pharynx." 
Such  conditions  will  not  become  less  numerous  until  the  laity  are  taught 
the  natural  laws  governing  physiological  processes.  The  system  of  training 
now  inaugurated  in  our  public  schools  will,  I  believe,  accomplish  much  in 
prophylaxis. 

Protrusion  of  the  mandible  may  be  attended  by  recession  of  the  maxillae, 
though  oftentimes  this  is  more  fancied  than  real.  The  extensive  protrusion 

of  the  mandible  may  easily  mislead  one  to  believe  that  the  maxillae  have  re- 
ceded, and  though  the  bones  may  seem  to  have  receded,  often  they  are  nor- 

maland  normally  placed  (Fig.  865).  Like  many  other  deformities,  it  may  be 
dependent  on  heredity.     Atavism  may  be  regarded  as  a  potent  factor. 

Judging  from  my  own  observations,  the  cause  of  protrusion  is  to  be  found 

in  a  relaxation  of  the  tendons  and  ligaments  of  the  temporo-mandibular 
articulation.     If,  from  any  cause,  the  capsular  ligament  becomes  relaxed  in 

^  Blair's  Text-book,  page  253. 



PROGNATHISM 

1033 

infancy,  there  will  be  a  protrusion  of  the  mandible.  This  protrusion  is 

intensified  by  the  irregularity  of  the  teeth.  Whenever  the  incisor  and  cuspid 

teeth  of  the  mandible  project  so  as  to  lap  over  the  corresponding  teeth  of  the 

maxillae,  i.e.,  the  teeth  of  the  mandible  pass  anterior,  the  restraining  influence 

Fig.  866. — A'-ray  showing  extreme  anterior  occlusion.     {Crycr,' Denial  Cosmos.) 

of  the  upper  teeth  in  holding  the  lower  ones  back  in  place  is  lost.  The 

mandible  in  the  young  is  amenable  to  great  changes  in  form.  The  bone  may 

be  bent,  and  this  often  occurs.  Both  angles  of  the  jaw  may  become  more 

obtuse  and  the  chin  protrude  correspondingly.  The  mandible,  therefore, 

continues  to  move  forward  without  any  resisting  forces.     Cryer  makes  use 
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of  the  following  language  in  speaking  of  the  factors  influencing  protrusion  and 

retrusion  of  the  jaw:  "It  is  evident  that  the  position  of  the  upper  jaw  is  more 
or  less  governed  or  influenced  by  the  surrounding  bones.  For  instance,  the 
length  of  the  basilar  process  of  the  occipital  bone,  the  length  of  the  body  of  the 

sphenoid  bone  and  the  position  of  the  pterygoid  processes  may  cause  varia- 
tion in  the  distance  of  the  teeth  from  the  center  of  the  base  of  the  skull,  or 

produce  protrusion  or  retrusion  of  the  jaws.  Another  influence  as  to  the 

position  of  the  jaws  lies  in  the  greater  or  less  degree  of  the  height  and  curva- 
ture of  the  pharyngeal  dome  of  the  base  of  the  skull.    .  ?.    .     The  .char- 

FiG.  867. — Diagram  by  John  Hunter,  illustrating  the  normal  growth  of  the  mandible. 
It  will  be  seen  that  the  bicuspid  teeth  occupy  less  space  than  did  the  deciduous  molars 
which  they  replace.  The  extra  space  is  used  partly  by  the  permanent  cuspids  and  partly 
by  the  first  permanent  molar  moving  forward.  If  the  teeth  are  not  crowded  into  this 
space,  bicuspid  internal  spaces  may  result.  In  the  younger  bones  it  will  be  seen  that  there 
is  quite  a  space  between  the  ramus  and  the  last  occluding  tooth.     (Blair.) 

acter  of  these  pharyngeal  triangles  or  domes  will  influence  the  lateral  triangle 

of  the  mandible."^ 
Signs  of  Protrusion  of  the  Mandible. — In  a  case  of  protrusion  of  the  man- 

dible, the  lower  first  molar  tooth  will  usually  occlude  with  the  first  upper 

bicuspid  on  either  side.  In  very  extensive  protrusions,  the  chin  may  be  ad- 
vanced so  far  as  to  cause  the  first  molars  to  occlude  with  the  cuspid  teeth 

above.  Such  a  protrusion  is  marked  by  defective  enunciation.  It  is  impossi- 
ble for  the  tongue  and  hps  to  perform  their  functions  normally.  The  teeth  are 

scarcely  ever  in  contact  except  during  mastication,  consequently,  a  protrusion 
is  attended  by  an  accent  which  is  typical  of  the  defect.  Biting  is  difiicult  as 
the  incisor  teeth  cannot  be  brought  in  contact  (Figs.  864  to  866).  The  profile 
view  will  often  bring  out  the  protrusion  where  a  front  view  of  the  patient 
would  mislead  one  (Fig.  841). 

Retrusion  of  the  Mandible. — Retrusion  of  the  mandible  is  due  primarily 
to  the  lack  of  development  of  this  bone.     On  referring  to  the  embryology  of 

iQp.  Cit.,  687. 
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the  mandible,  it  is  noted  that  there  are  several  points  of  ossification.  If  any 
of  these  fail  to  fulfill  their  functions  properly,  retraction  of  the  jaw  may  result. 
If  the  permanent  teeth  do  not  erupt  correctly  so  as  to  spread  the  mandible 
in  a  forward  direction,  the  result  will  be  a  retraction  or,  rather,  an  incomplete 
development  of  this  bone.  The  degree  of  deformity  in  this  case  depends  on 
the  number  of  teeth  which  are  out  of  alignment.  The  accompanying  figure 
is  a  diagram  by  John  Hunter,  which  shows  the  part  played  by  the  permanent 
teeth  in  causing  the  mandible  to  be  pushed  forward  (Fig.  867). 

Fig.  868. — Under-development  of  the  mandible  in  a  girl  twenty-two  years  of  age  who, 
at  the  age  of  three,  had  necrosis  of  the  lower  jaw  with  the  loss  of  the  teeth  and  some  bone. 
The  only  lower  teeth  that  have  erupted  since  are  the  third  molars.     (Blair.) 

Diseases  of  the  temporo-mandibular  joint  early  in  life  will  often  cause 
retraction,  due  to  interference  with  the  normal  motion.  Trauma  may  be  a 
factor  in  producing  this  deformity.  It  is  more  likely  to  result  in  this  way  if 
the  accident  occurs  in  infancy  or  chidhood  (Fig.  868). 

The  retrusion  of  the  mandible  is  a  condition  frequently  observed  in  those 
mentally  deficient.  This  fact  has  never  been  satisfactorily  explained. 
Retrusion  is  marked  by  an  apparent  protrusion  of  the  maxillae  which  is 
more  fancied  than  real.  This  is  due  to  the  extreme  recession  of  the  chin, 
the  under  lip  often  passing  posterior  to  the  upper  incisor  teeth. 

The  anterior  teeth  of  the  mandible  failing  to  meet,  the  teeth  of  the  maxUlae 
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continue  to  move  upwards  until  they  come  in  contact  with  the  mucous  mem- 
brane of  the  hard  palate,  into  which  they  may  become  deeply  embedded  and 

extend  even  to  the  bone  itself.  This  may  lead  to  serious  complications,  such 
as  infection,  followed  by  necrosis  of  the  bone,  etc.  The  upper  teeth,  failing 
to  meet  the  lower,  extend  downward,  the  alveolar  processes  move  with  them, 
and  the  teeth  and  gums  are  continuously  exposed  to  view  (Fig.  840). 

Unless  a  tooth  occludes  with  its  fellow  of  the  opposite  jaw,  it  invariably 
moves  gradually  out  of  its  socket  and  becomes  elongated. 

Protrusion  of  the  Maxillae. — Protrusion  of  the  upper  jaw  is  marked  by  an 
apparent  or  actual  recession  of  the  lower.  Extensive  protrusion  is  one  of  the 

greatest  deformities  with  which  we  are  acquainted.  It  happens  in  some  in- 
stances that  the  upper  teeth  protrude  to  such  an  extent  that  the  lips  cover 

them  with  great  difficulty.  A  protrusion  of  this  character  has  been  caused,  in 
many  cases,  by  improper  care  in  feeding  the  infant  (Figs.  857  and  858).  The 
pose  of  the  bottle  is  such  that  the  mandible  is  used  as  a  fulcrum  and  the  bottle 

the  lever.  As  the  nipple  passes  into  the  mouth,  pressure  is  made  on  the  ante- 
rior part  of  the  hard  palate  and  alveolar  border  of  the  maxillae.  The  child  is 

so  fed  by  the  parent,  unconscious  of  the  deformity  which  may  follow.  The 
leverage  forces  the  anterior  part  of  the  maxillae  forward  while  the  mandible 
is  crowded  backward.  The  arch  is  therefore  narrowed  and  elevated  ab- 

normally. In  addition  to  the  use  of  the  bottle,  the  pernicious  habit,  which 
children  are  permitted  to  acquire,  of  sucking  the  thumb  and  pacifier  leads 
to  results  equally  as  bad. 

Retrusion  of  the  Maxillae. — Retrusion  of  the  jnaxillae  is  due  chiefly  to 
neglect  of  the  teeth  during  the  eruption  of  the  permanent  denture.  The 
deciduous  teeth  are  retained  so  long  that  the  permanent  incisors  are  diverted 
inward  while  the  teeth  of  the  mandible  protrude  and  crowd  the  upper  incisors 
still  further  backward,  thus  promoting  the  deformity.  The  mandible  always 

acts  as  a  wedge  and,  by  its  pressure,  is  a  powerful  factor  in  expanding  and  giv- 
ing form  to  the  maxillae.  By  failure  of  the  superior  teeth  to  occlude  anterior 

to  the  inferior  teeth,  the  influence  of  the  mandible  in  giving  form  to  the 
alveolar  process  of  the  maxillae  and  normal  position  to  the  teeth  is  lost.  No 
factor  is  more  potent  in  producing  facial  deformity  than  malocclusion  of  the 
teeth.  The  accompanying  figures  clearly  convey  the  signs  present  in  this 
deformity. 

Extraction  of  teeth  in  the  young  is  no  doubt  a  common  cause  of  retrusion 
of  the  maxillary  bones.  It  may  be  said  that  it  is  the  most  frequent  cause  of 
facial  asymmetry  and  deformities. 

Protrusion  of  Both  Jaws. — Protrusion  of  both  jaws  is  attended  by  an 
extensive  development  of  the  alveolar  processes  forward,  with  the  teeth 
protruding  beyond  the  lips.  Fig.  869  is  a  typical  illustration  of  an  extensive 

prognathism-     It  is  taken  from  an  article  by  Cryer.^ 
It  shows  the  skull  of  a  West  African  from  the  collection  of  E.  T.  Darby. 

1  Dental  Cosmos,  Vol.  LVfp.  683. 
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To  show  that  the  prognathous  condition  of  the  jaws  was  due  to  the  protrusion 

of  the  teeth,  Cryer  states:  ''If,  however,  this  man  had  Hved  until  all  of  his 
teeth  and  their  alveolar  processes  had  been  lost,  it  is  doubtful  if  the  jaws, 
especially  the  lower  one,  would  then  be  considered  prognathous.  If  we 
accept  this,  we  must  admit  that  this  prognathous  character  was  caused  by  the 
forward  position  of  the  teeth  and  their  alveolar  processes.  The  distance  of 
71  mm.  from  the  cutting  edge  of  the  incisor  teeth  to  the  hard  palate  is  greater 

than  in  any  other  skull  I  have  measured." 
In  considering  this  deformity,  the  influence  of  heredity  must  not  be  for- 

gotten. The  doctrine  that  "like  produces  like"  is  clearly  defined  here.  The 
most  pronounced  cases  are  to  be  found  in  acromegaly. 

Asymmetry  of  the  Face. — In  treating  the  subject  of  ankylosis  of  the  man- 
dible, as^-mmetry  of  the  face  was  touched  upon.  The  irregularity  may  be 

due  to  various  causes,  such  as  hypertrophy  of  the  muscles  of  one  side,  dis- 

Fig.  869. — Prognathous  jaw  which  is  characteristic  of  the  West  African  tribes.    (Cryer.) 

turbances  of  the  temporo-mandibular  articulation,  fractures,  tumors,  cysts, 
traumal  facial  paralysis,  noma,  adhesions  from  burns  or  disease,  etc.  It  may 
be  congenital  also.  Asymmetry  of  the  face,  as  the  expression  implies,  is  a 

deformity,  an  absence  of  the  normal  symmetry  or  a  face  which  is  not  prop- 
erly proportioned.  All  faces  are  asymmetrical,  though  not  perceptibly  so. 

The  most  accurate  measurements  of  faces  regarded  as  perfect  reveal  a  degree 
of  asymmetry.  The  distance  from  the  external  canthus  of  the  eye  to  the 
angle  of  the  mouth  on  the  same  side  is  invariably  greater  on  one  side  than  on 
the  other.  The  nose  may  be  slightly  diverted  to  one  side  without  attracting 
attention,  the  eyes  may  not  be  similarly  placed;  elevation  of  the  malar  bones 
may  differ;  the  mandible  may  be  a  little  fuller  on  one  side  than  on  the  other; 
the  absence  of  teeth  will  lead  to  a  depression  opposite  them.  This  is  seen 
especially  after  the  extraction  of  the  cuspid  tooth  on  one  side.  In  such  a 
case  the  normal  contour  of  the  face  is  lost  and  cannot  be  restored  and  some- 

times it  is  very  conspicuous.     A  deep  nasobuccal  groove  forms.     It  is  the 
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groove  of  old  age.  The  absence  of  several  teeth  on  one  side  always  leads  to 
facial  depression  which  is  easily  discernible. 

Treatment  of  Prognathism. — In  the  passing  of  years  the  domain  of  general 
surgery  has  done  nothing  to  correct  the  protrusion  of  the  maxillae  and,  not 
until  recently,  has  the  general  surgeon  employed  means  to  correct  protrusion 
of  the  mandible,  Retrusion  of  the  maxillae  and  mandible,  with  distressing 

deformities,  has  received  little  or  no  attention  except  from  the  dental  sur- 
geon. Schools  of  medicine  have,  with  few  exceptions,  no  professors  of  oral 

surgery,  and  therefore  cannot  efi&ciently  teach  methods  of  procedure  in  the 
treatment  of  oral  deformities  such  as  these.  Prognathism  can  be  treated  only 
by  orthodontists  or  oral  surgeons  until  the  medical  curriculum  includes  this 
branch  of  learning.  No  medical  college  can  afford  longer  to  omit  from  its 
curriculum  the  teaching  of  diseases  and  malformations  of  the  jaws,  which  are 
so  prevalent,  conspicuous  and  distressing.  With  the  advance  of  medical 
education,  let  us  hope  that  our  colleges  will  teach  the  healing  art  in  all  its 
branches. 

The  results  obtained  by  orthodontic  methods  in  young  subjects  are  very 
gratifying.  To  make  a  diagnosis  of  each  case,  outline  the  treatment  required, 
construct,  adjust  and  manage  the  appliances  necessary  calls  for  a  knowledge 

of  anatomy,  constructive  engineering  an(i  the  manipulative  skill  of  the  manu- 
facturing jeweler.  Nor  is  this  all  the  orthodontist  must  know.  He  must 

have  a  knowledge  of  how  fast  and  how  far  teeth  and  bone  can  be  moved  with 
safety.  The  demands  upon  those  who  treat  human  ills  are  so  exacting  and 
require  so  broad  a  knowledge  that  it  is  absolutely  necessary  to  divide  the 
work  because  it  is  beyond  human  possibilities  for  anyone  to  become  master  of 
all.  Yet  all  should  recognize  abnormalities  in  their  early  development  and 
correct  them  or  direct  their  patients  to  those  skilled  in  the  treatment  of  such 
conditions. 

Treatment  of  Protrusion  of  the  Mandible. — The  treatment  of  this  deform- 
ity may  be  very  simple  or  extremely  difficult.  It  depends  upon  the  extent  of 

the  protrusion,  the  physical  condition  of  the  patient,  his  age,  etc.  It  may  be 
accomplished  by  orthodontic  methods  or  it  may  require  an  extensive  surgical 
operation.  It  is  not  wise  to  attempt  to  force  the  teeth  and  alveolar  processes 

backward  by  orthodontia  if  the  patient's  physical  condition  is  not  good. 
Moreover,  age  is  an  important  factor  in  reaching  a  conclusion  as  to  what  is 

best  to  be  done.  It  is  a  well-known  fact  among  orthodontists  that  efforts  to 
move  teeth  in  patients  over  twenty-five  years  of  age  have  not  been  attended 

by  the  happiest  results.  The  teeth  move  with  difficulty  and  the* absorption 
of  sockets  in  the  new  location  is  slow.  Besides,  when  they  are  moved  into 
new  sockets  made  for  them  by  pressure,  they  often  remain  loose  for  a  long 
time  and,  in  some  instances,  they  never  become  firm.  In  younger  patients, 

however,  the  skillful  orthodontist  can  move  teeth  and  can  also  move  the  pro- 
truding alveolar  processes  backward,  after  which  a  well-formed  retaining 

appliance  holds  them  in  position  until  they  are  firm.     The  apparatus  here 
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illustrated  (Figs.  870  and  871)  will  not  only  move  the  teeth  backward  in 
young  subjects,  but  it  will  change  the  form  of  the  bone,  bending  it  so  as  to 

Fig.  870. — Apparatus  employed  in  the  treatment  of  protrusion  of  the  mandible.     (Case.) 

bring  it  back  to  a  normal  position,  thus  enabling  the  upper  teeth  to  lock 
over  the  lower.  The  head  cap  and  elastic  bandage  worn  at  night  will  greatly 
aid  in  retracting  the  bone  (Fig.  872).     While  this  may  be  done  in  older 
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subjects,  the  deformity  is  sometimes  so  great  and  the  bone  so  hard  and  dense 
as  to  make  the  change  in  form  by  orthodontic  methods  impossible.  It  is 
then  that  operative  surgery  is  necessary. 

We  are  indebted  to  V.  P.  Blair  and  to  him  is  due  the  credit  for  con- 

ceiving the  first  operation  for  shortening  the  mandible,  correcting  its  protru- 
sion and  establishing  normal  occlusion  of  the  teeth.  I  quote  from  his  text 

as  follows: 

"Where  the  lower  jaw,  as  a  whole,  occupies  a  forward  position,  there  will 
be  also  lateral  protrusion,  for  two  reasons:  (i)  The  broader  posterior  part  of 

Fig.  871. — Illustrates  the  result  obtained  in  a  case  by  the  use  of  the  apparatus  shown  in 
Fig.  870.     (Case.) 

the  lower  jaw  is  brought  opposite  the  anterior  portion  of  the  upper;  and  (2) 
when  this  occurs,  the  impact  of  the  jaw  is  taken  not  on  the  buccal  cusps  of  the 
lower  molars,  as  is  normal  (Fig.  873),  but  on  a  point  nearer  the  lingual  cusps. 
This  tends  to  rotate  the  lower  molars  lingually,  which  is  accompanied  by  an 

outward  rotation  of  the  lower  border  of  the  bone.  Thus  we  have  a  real  spread- 
ing at  the  lower  part  of  the  body.  This  lateral  protrusion  must  also  be  cor- 

rected or  compensation  made.  Sections  of  the  bone  of  proper  size  are  removed 
and  the  fragments  brought  together.  The  cuts  are  illustrated  in  Figs. 

874  and  875,  by  the  lines  (aa);  (aa)  and  the  sections  (dd)  are  removed,  then  the 
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Fig.  872. — Head  cap  and  elastic  bandage  worn  at  night  for  protrusion  of 
the  mandible.     (Case.) 

Molar 

incisor  Cuspid  Bicuspid 

Fig.  873. — Occlusion  of  the  teeth  viewed  from  behind.  It  will  be  observed  that  the 
lingual  cusps  of  the  lower  molar  occlude  slightly  mesial  to  the  lingual  cusps  of  the  upper, 
and  that  the  incisors  occlude  behind  the  corresponding  upper  teeth.     {Blair.) 

Fig.  874. — Abnormally  long  jaw  with  interdental  spaces  in  the  bicuspid  region.     Showing 
position  of  cuts  for  correction.     (Blair.) 

66 
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fragments  (cbc),  shown  in  dotted  lines,  are  moved  in  and  back  to  form  the  new 

arch  (c'j  b',  c').  The  lateral  fragments  rotate  on  an  axis  corresponding  not 
to  the  last  molar  tooth,  but  to  the  temporo-mandibular  articulation  (oy). 
Now,  as  the  distance  from  the  cut  to  the  last  molar  (xx)  is  about  one-half 
that  from  the  cut  to  the  axis  of  rotation  (xy),  the  anterior  end  of  the  fragment 
will  move  in  twice  as  far  as  does  the  last  molar,  which  is  about  in  proportion 
to  the  usual  displacement  of  the  two  points.     By  this  operation  both  the 
lateral  and  forward  protrusions  are  corrected   The  site  of  the 
bone  cuts,  the  size  and  shape  of  the  sections  to  be  removed,  and  the  means  of 
retaining  the  newly  constructed  jaw  are  determined  before  the  operation. 

We  think  the  site  of  selection  is  at  the  second  bicuspid,  but  one  may  be  de- 
terred from  sacrificing  these  teeth  by  the  presence  of  other  natural  or  acquired 

interdental  spaces.     We  once  removed  a  section  at  the  site  of  a  missing  second 

Fig.  875. — Reconstructed  jaw,  showing  how  both  forward  and  lateral  protrusion  are 
corrected  by  removing  bone  sections.     The  dotted  lines  indicate  the  jaw-bone  shown  in  the 
preceding  figure.     (Blair.) 

.f 
molar  on  one  side.     If  the  submucous  operation  is  to  be  done,  the  teeth  are  to 
be  removed  at  least  four  weeks  before  the  operation,  but  if  it  is  to  be  an  open 
operation,  the  teeth  may  be  removed  at  the  same  time.     In  operating  on  the 

ramus,  no  teeth  need  to  be  removed." 
Preparation  for  Operation. — After  excluding  all  factors  which  might 

contra-indicate  an  operation,  accurate  plaster  casts  of  the  jaws  should  be  made. 
The  occlusion  of  the  teeth  of  the  model  should  be  a  counterpart  of  the  natural 
one.     The  relation  of  the  upper  to  the  lower  teeth  is  noted  and  the  extent  of  the 
protrusion  measured.     Consideration  of  the  maxillae  as  to  normal  position  of 
the  teeth  and  alveolar  processes  is  imperative.     It  may  be  necessary  to  give 
attention  to  the  upper  teeth  and  alveolar  processes  to  move  them  into  correct 
position  before  operating  on  the  mandible.    Once  the  maxillae  are  expanded,  the 
alveolar  processes  and  anterior  teeth  moved  forward,  the  relation  of  the  lower 

and  the  upper  teeth  can  be  definitely  determined.     The  amount  of  bone  nee- 
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essary  to  remove  can  then  be  outlined  with  a  view  to  reconstruct  it.  If  the 

bone  is  divided  at  the  second  bicuspid  tooth  or  the  first  molar,  splints  are  con- 
structed to  be  adjusted  as  soon  as  the  section  of  bone  is  removed,  and  the 

parts  are  adjusted  in  their  new  relation.  These  interdental  splints  will  hold 

the  fragments  firmly  in  quiet  contact  and  assure  the  most  satisfactory  re- 
sults (see  SpHnts,  in  chapter  on  Fractures). 

Surgical  operations  in  the  treatment  of  protrusion  and  retrusion  of  the 
mandible  should  be  attempted  only  after  most  careful  consideration  of  every 
feature  of  the  case.  The  physical  condition  of  the  patient  should  be  looked 
into,  as  one  weakened  by  disease  is  not  a  favorable  subject.  The  results  are 
most  promising  in  those  who  are  healthy  and  robust.  It  must  be  remembered 
that  we  always  encounter  the  dangers  of  infection  and,  with  infection,  the 
possibility  of  necrosis.  Surgeons  have  selected  different  places  for  cutting 
the  bone: 

1.  The  ramus. 

2.  The  angle. 
3.  The  body,  at  the  line  of  union  with  the  ramus. 
4.  The  body,  at  any  place  between  the  cuspid  tooth  and  the  ramus. 

Fig.  876. — Photograpli  of  the  right  side  of  skull,  showing  position  of  the  teeth  and 
the  mark  for  incision  in  correcting  protrusion  of  the  niandible.  {Cryer,  Dental 
Cosmos.) 

If  the  bone  is  cut  just  anterior  to  or  through  the  ramus,  no  teeth  need  be  ex- 
tracted. However,  if  the  bone  is  cut  through  the  dental  alveoli,  teeth  must 

be  lost.  Blair  prefers  the  position  of  the  second  bicuspid  tooth.  Cryer 
recommends  dividing  the  mandible  in  the  same  location  which  I  have 

employed  to  establish  an  artificial  joint. ^  He  divides  the  bone  on  both  sides 
and  changes  the  angle  so  as  to  move  the  jaw  backward  or  forward.  This 
enables  him  to  bring  the  mandible  back  to  its  normal  position  and  fix  it 
there,  as  in  the  case  of  a  fracture,  until  union  of  the  divided  ends  takes  place. 

He  states,  in  part,  as  follows:  "I  wish  to  suggest  an  operation  for  anterior 
occlusion  which  cannot  be  otherwise  corrected  by  ordinary  orthodontic 
procedure.     Several  cases  have  been  reported  in  which  a  section  of  the  bone 

^M.  H.  Cryer,  Studies  of  Anterior  and  Posterior  Occlusion,  Dental  Cosmos,  July,  1913. 
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was  removed  from  each  side  of  the  mandible,  although  there  was  no  evidence 
shown  that  the  length  of  the  bone  was  at  fault   Wishing  to 
experiment  with  a  skull  that  had  a  marked  anterior  occlusion  and  an  obtuse 
angle,  and,  failing  to  find  one,  I  selected  a  skull  that  exhibited  fairly  normal 

occlusion  and  had  its  original  capsular  ligament  in  place.     By  cutting  semi- 

FiG.  87  7. — Illustration  showing  corrected  position  of  the  teeth  after  circular  incision  has 
been  made  in  the  ramus  of  the   mandible.     {Cryer,  Dental  Cosmos.) 

circular  incisions  through  the  angles  of  the  jaw,  I  was  able  to  carry  the  body 
with  the  teeth  forward,  producing  anterior  occlusion  and  open  bite.  Fig. 

876  is  made  from  a  photograph  of  the  right  side  of  the  skull,  showing  the  posi- 
tion of  the  teeth.  The  mark  of  the  incision  at  the  angle  is  shown,  with  two 

wire  sutures  to  hold  the  ramus  and  body  together.  In  carrying  the  body 
of  the  jaw  forward,  the  angles  are  increased  in  proportion.     If  the  wire 

Fig.  878. — Showing  the  opposite  side  of   Fig.  877.     {Cryer,  Dental  Cosmos.) 

sutures  be  cut,  the  jaw  can  be  pushed  back  to  its  original  position  and  occlu- 
sion, as  shown  in  Fig.  877.  Fig.  878  shows  the  opposite  side  of  this  jaw. 

The  advantage  in  using  a  semicircular  incision  instead  of  a  straight  one  con- 
sists in  that  it  does  not  necessitate  the  removal  of  a  V-shaped  section  or  leave 

an  open  space  (Fig.  879).      If  the  artificial  deformity  of  the  jaw  had  been 
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natural,  then  the  cutting  of  the  semicircular  incision,  as  described,  would 
make  a  successful  correction.    .    .    . 

In  making  this  semicircular  incision,  I  would  recommend  the  use  of  a 
large  fissure  bur  or  a  small  spiral  osteotome  driven  by  the  surgical  engine; 

or  it  might  be  even  better  to  use  an  ordinary  cranial  trephine  with  three- 
fourths  of  the  circumference  and  the  side  cutting  teeth  taken  away;  then, 

by  a  to-and-fro  motion,  the  bone  can  be  cut  through.  In  adjusting  the  jaw 
to  the  new  position,  any  necessary  removal  of  a  little  of  the  bone  could  be 
made  by  a  small  spiral  osteotome.  It  may  be  possible,  in  some  cases,  to 
make  the  incision  high  enough  in  the  ramus  to  avoid  cutting  the  inferior 
dental  nerve  and  vessels,  or,  if  the  incision  were  made  so  that  the  center  of 
the  curve  could  come  above  the  inferior  dental  foramen,  the  severing  of  the 
nerve  might  be  avoided.  The  parts  could  be  held  together  by  wire  sutures, 

assisted  by  a  maxillo-mandibular  splint,  which  should  be  made  before  the 
operation.  There  would  be  no  danger  of  septic  conditions  if  the  operation 
were  performed  with  surgical  care,  but  when  a  section  is  removed  from  the 

body  of  the  bone,  it  is  impossible  to  avoid  infection." 

Fig.  879. — Straight  incision  tlirough  mandible  made  in  an  attempt  to  overcome  obtuse 
angle.     Tliis  leaves  an  ugly  V-shaped  space.     (Crycr,  Dental  Cosmos.) 

The  sub-periosteal  operation  is  very  difficult  to  perform  without  rupturing 
the  membranes,  but,  when  successful,  has  the  advantage  of  excluding  the 

oral  secretion  from  the  wound  and,  thereby,  promoting  asepsis.  The  diffi- 
culty in  dividing  the  bone,  without  penetrating  the  membranes,  is  self-evi- 

dent. The  teeth  should  be  removed  at  the  location  of  the  section  of  the  bone 

at  least  two  months  before  operation  so  as  to  allow  the  tissues  over  the  tooth 
sockets  to  heal  and  become  firm. 

Blair's  operation,  which  calls  for  the  removal  of  the  second  bicuspid 
tooth,  is  made  as  follows: 

The  mouth  having  been  prepared  properly,  the  shoulders  are  raised  and 
the  head  drawn  back. 

Fixing  the  Jaw. — In  order  to  render  the  jaw  rigid,  a  pine  block  is  inserted 
between  the  molar  teeth  on  one  side  behind  the  site  of  the  proposed  bone 
section.  The  jaws  are  closed  firmly  on  the  block  and  held  there  by  wires 
passing  between  the  molars. 

Cutting  the  Bone. — Corresponding  to  the  site  of  the  bone  which  is  to  be 
removed,  the  skin  lying  under  the  border  of  the  jaw  is  drawn  upward  and  a 
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cut  2  to  2  1/2  cm.  is  made  parallel  with  this  border.  This  will  render  the 

scar  inconspicuous  when  the  operation  is  complete.  The  incision  extends 

through  the  skin,  fascia  and  platysma.  The  tissues  are  dissected  from  the 

outer  surface  of  the  jaw-bone,  but  without  on  any  account  injuring  or  even 
exposing  the  periosteum.  The  dissection  is  continued  upward  until  the 

mouth  is  opened  throu;;;!!  the  bucco-alveolar  cul-de-sac,  the  mucous  covering 
of  the  gum  being  left  intact. 

Before  inserting  the  saw-blade,  the  exact  position  of  the  first  saw-cut  is 
determined,  and  a  flai  piece  of  metal  may  be  inserted  into  the  wound  and 

turned  on  edge  so  as  to  rest  against  the  bone  just  to  the  outside  of  and  parallel 

with  the  first  cut.  This  will  serve  both  as  a  guide  to  the  saw  and  protect 

it  from  the  soft  tissue  which  would  deflect  the  blade  from  its  proposed  course. 

The  handle  of  a  knife  or  the  blade  of  another  saw  can  be  used  for  this  purpose, 

but  if  the  edge  that  rests  on  the  bone  is  toothed,  it  will  not  slip,  and  if  the 

protector  is  fixed  on  a  right-angled  handle,  it  can  be  used  with  greater  ease. 
No  matter  what  kind  of  a  saw  is  used,  for  obvious  reasons  the  bone  should 

not  be  cut  entirely  through  in  any  place  until  the  fixation  holes  are  drilled 

near  the  lower  border  and  all  the  other  saw-cuts  are  at  least  three-fourths  of 

the  way  through.  We  have  a  mechanical  saw,  very  narrow  and  probe- 
pointed  (a  nasal  saw  modified),  run  by  an  engine  and  cable,  that  cuts  very 

rapidly,  but  a  sharp,  narrow-bladed  metacarpal  saw  will  suffice  and  is  proba- 
bly safer. 

Adjusting  the  Bone. — The  bone  sections  having  been  removed,  the  new 
arch  is  formed  by  wiring  the  remaining  fragments  with  silver  wire,  which 

was  put  through  the  holes  drilled  before  the  saw-cuts  were  made.  The  final 

twisting  of  these  wires  is  not  done  until  the  intra-oral  fixation  is  made. 

Intra-oral  Fixation. — The  means  of  splinting  the  fragments  is  important. 
Hullihan,  in  1850,  for  a  case  in  which  he  had  resected  and  replaced  the 

alveolus,  devised  a  continuous  metal  splint,  cemented  over  all  the  teeth  in  the 

lower  jaw  (Fig.  142).  We  first  tried  wiring  the  bones  and  also  the  lower  jaw 

to  the  upper.  In  commenting  on  a  case  of  this  kind  on  which  we  had  oper- 
ated, Dr.  Angle  suggested  a  metal  splint  made  in  three  sections,  which  is  to 

be  cemented  over  the  teeth  before  the  operation.  The  portions  of  each  side 

to  be  removed  were  not  to  be  covered  by  the  splint,  and  the  adjacent  ends 

of  the  sphnt  were  to  serve  as  guides  in  the  sawing.  When  the  bone  is  re- 
moved, the  ends  of  the  three  pieces  of  spUnt  are  fastened  together.  We  have 

not  found  it  practical  to  make  the  splint  serve  as  a  saw  guide,  but  Figs,  880 

and  881  show  a  modification  of  Angle's  idea,  made  for  us  by  J.  A.  Brown, 
D,  D.  S.,  which  worked  satisfactorily.  The  use  of  such  a  splint  allows  the 

mouth  to  open.  We  would  not  dispense  with  the  lower  fixation  in  this  opera- 
tion. Proper  fixation  here  consists  of  fastening  the  cut  bones  with  silver 

wire  or  with  chromicized  catgut  at  their  lower  borders,  and  for  the  upper 

fixation  using  the  Angle  splint  or  wire.  In  wiring,  the  teeth  adjacent  to  the 

cuts  should  not  be  used.     It  will  be  much  better  to  have  bands,  carrying 
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rings  on  their  buccal  surfaces,  attached  to  teeth  just  beyond  those  bordering 
on  the  cuts;  that  is,  if  the  bone  section  is  removed  from  the  site  of  the  second 
bicuspid,  the  cuspid  and  second  molar  will  carry  the  bands.  Bands  are 
placed  on  upper  teeth  that  will  correspond  to  the  bands  below  after  the  jaw 

Fig.  880.  Fig.  881. 

Fig.  880. — Lateral  view  of  Angle  splint,  showing  flanges  drilled  for  bolts,  and  also 
bicuspid  teeth  that  were  removed  at  operation.     (Blair.) 

Fig.  881. — Angle  splint  after  operation,  lateral  view.  To  allow  for  inaccuracies,  the 
distance  between  the  flanges  was  made  larger  than  the  section  of  bone  to  be  removed. 
After  operation  the  space  between  the  plates  was  filled  with  a  piece  of  lead  plate,  beaten 
and  cut  to  the  proper  shape.     (Blair.) 

is  cut.  The  fixation  is  made  by  passing  a  wire  between  the  two  lower  bands 
and  between  each  of  the  lower  bands  and  the  one  above  (Fig.  882).  Here 

solidity  will  be  gained  by  placing  cement  or  softened  gutta-percha  at  proper 
places  between  the  occlusal  surfaces,  but  space  must  be  allowed  for  the  taking 
of  liquid  food.     We  consider  this  the  best  plan  of  fixation. 

Fig.  882. — -Fixation  of  the  jaw  by  wires  and  bands,  after  removing  a  section  from  the  body. 
The  lower  wire  should  be  shown,  bent  downward.     (Blair.) 

The  intra-oral  fixation  and  the  lower  fixation  should  be  done  together  so 
that  neither  one  will  throw  the  other  entirely  out  of  balance,  as  might  be  the 
case  if  the  cuts  were  badly  made.  The  teeth  can  be  moved  later,  and  it  is 
not  aecessary  to  have  absolutely  accurate  bony  contact. 
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The  bone  wires  are  twisted,  bent  down  and  cut  at  the  lower  border  of  the 

jaw  so  that  they  can  be  found  if  it  is  necessary  later  to  remove  them. 

A  B 

Fig.  883. — Protrusion  of  the  mandible,  the  treatment  of  which  was  suggested 
by  Sir  Arbuthnot  Lane. 

The  deep  part  of  the  wound  is  closed  with  interrupted  No.  00  tannated  gut, 
and  the  skin  is  closed  with  interrupted  silkworm  gut.     A  small  spirally  split 

Fig.  884. — -Front  view  of  occlusion,  showing  telescoping  of  the  upper  teeth  by  the  lower 
teeth.     {Harsha,  in  Surg.,  Gyn.  and  Obst.) 

tube  or  fold  of  rubber  dam  is  to  be  led  to  the  bone  cut  and  sutured  into  the 
skin. 
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If  the  wound  heals  primarily,  the  sutures  may  be  removed  in  four  days. 
If  the  wound  suppurates,  unless  there  is  a  virulent  infection,  some  of  the 

sutures  should  remain  until  there  is  no  danger  of  the  wound  gaping." 
During  his  visit  to  the  United  States  in  1913,  I  asked  Sir  Arbuthnot 

Fig.  885. — Left  side  showing  form  of  segment.     {Harsha.  in  Surg.,  Gyn.  and  Obst.) 

Lane  how  he  treated  protrusion  and  retrusion  of  the  mandible.  His  reply 
was  that  he  transversely  divided  the  ramus  and  moved  the  body  of  the  bone 
either  forward  or  backward  as  required  to  correct  the  deformity.  To  perform 
this  operation,  an  incision  is  made  just  posterior  to  the  ramus,  using  great 
care  to  avoid  dividing  the  facial  nerve.     A  complete  division  of  the  ramus 

Fig.  886. — Operative  field  showing  space  left  after  removal  of  bone  segment  with  dental 
nerve  in  place.     {Harsha,  in  Surg.,  Gyn.  and  Obst.) 

is  made,  as  indicated  in  Figs.  883,  892  and  893.  The  operation  described 
by  Sir  Arbuthnot  Lane  does  not  interfere  with  the  teeth  and  no  visible  scars 
are  left. 

Dr.  Harsha  of  Chicago,  in  a  recent  article,^  describes  an  operation  for  cor- 

^Surg.,  Gyn.  and  Obst.,  p.  51,  July,  1912. 
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recting  protrusion  of  the  mandible.     He  divided  the  bone  and  preserved  the 

mandibular  nerve.     (The  preservation  of  the  mandibular  nerve  is  not  essen- 

FiG.  887. — Shows  relation  of  fragments,  after  being  wired,  with  occlusion  of  molars  and  new 
mandibular  angle  produced.     {Harsha,  in  Surg.,  Gyn.  mid  Obst.) 

tial,  since  the  parts  are  richly  supplied  by  the  sympathetic  system.)  After 
removing  a  section  of  the  bone,  the  anterior  portion  of  the  mandible  was 
carried  back  and  firmly  wired  to  the  posterior  portion.     The  cosmetic  effect 

Fig.  888. — Photograph  eight  months  after  operation.     {Harsha,  in  Surg.,  Gyn.  and  Obst.) 

produced  was  gratifying,  besides  the  occlusion  of  the  teeth  was  good  (Figs. 
884  to  888). 
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Treatment  of  Protrusion  of  the  Maxillae. — Surgical  literature  devotes 
little  or  no  space  to  this  deformity.  The  orthodontist  is,  therefore,  appealed 
to  for  the  necessary  treatment. 

Protrusion  of  the  maxillae,  or  parrot-jaw,  when  extensive,  is  more  difficult 
to  correct  than  protrusion  of  the  mandible.  Not  infrequently  the  arch  is 
narrow,  the  teeth  crowded  and  the  bone  develops  far  anterior  to  its  normal 
position.  By  spreading  the  dental  arch  and  making  pressure  on  the  incisor 
teeth  with  the  apparatus  here  exhibited  (Fig.  889),  the  teeth,  with  the  bone, 
may  be  retruded  into  normal  condition.  In  extreme  cases  a  bicuspid  tooth 
on  each  side  may  be  removed  to  advantage  and  teeth  moved  backward  to 
close  the  space.  Teeth  should  never  be  removed  to  correct  this  deformity  or 
irregularities  without  advice  of  an  expert  orthodontist.  The  teeth  and  alveolar 

processes  must  be  moved  slowly,  especially  at  the  beginning.  Too  much  pres- 
sure will  not  only  be  painful,  but  may  endanger  the  vitality  of  the  teeth,  thus 

Fig.  889. — Head  cap  and  bandage  worn  at  night  for  protrusion  of  the  maxillae.     {Case.) 

causing  a  great  deal  of  unnecessary  suffering.  Protrusion  of  the  maxillae  may 
be  so  extensive,  the  deformity  so  great  and  the  patient  so  old  as  to  render 
orthodontic  methods  for  its  correction  impossible.  In  such  a  case  surgical 
procedures  often  necessitate  the  removal  of  the  anterior  teeth,  after  which  the 

prominent  bone  should  be  sufficiently  chiseled  away  to  produce  a  normal  pro- 
file. This  should  not  be  done,  however,  except  in  extreme  cases  and  only  as 

a  last  resort.  After  the  six  anterior  superior  teeth  have  been  extracted,  an 
incision  is  made  from  the  first  bicuspid  on  one  side  to  the  same  point  on  the 
other  along  the  alveolar  border  of  the  bone.  The  periosteum  is  elevated  as 
high  as  need  be  to  expose  the  bone  to  be  removed.  The  anterior  portion  of 
the  alveolar  processes  is  then  chiseled  away.  It  may  be  necessary  to  remove 
some  of  the  body  of  the  bone  to  overcome  the  deformity.  The  soft  parts  are 
then  sutured  in  place  and  a  pad  of  gauze  is  inserted  under  the  lip  so  as  to  hold 

the  flaps  in  close  contact  with  the  bone.     I  have  had  occasion  to  remove 
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the  anterior  alveolar  borders  in  edentulous  maxillae  many  times  to  overcome 

protrusions  which  still  remained  after  the  upper  teeth  were  lost. 

Treatment  of  Retrusion  of  the  Maxillae. — Retrusion  of  the  maxillae,  to  the 
extent  of  causing  a  deformity,  is  not  common.  It  is  less  frequent  than  other 
abnormalities  of  the  jaw  and,  when  extreme,  it  is  most  difficult  to  correct. 
When  the  deciduous  teeth  are  prematurely  lost,  this  deformity  may  result. 
It  may  be  caused  by  the  early  loss  of  the  cuspids,  bicuspids  and  the  first  molar 
teeth.  The  loss  of  these  teeth  permit  the  alveolar  processes  of  the  maxillae 
to  recede.     The  mandible  protrudes  and  the  development  of  the  maxillae  for 

Fig.  890. — Apparatus  for  correcting  retrusion  of   the   maxillas.     (Case.) 

want  of  the  assistance  of  the  mandible  and  lower  teeth  to  press  them  forward 
is  dwarfed.  As  stated  before,  the  mandible  protrudes  further  and  further, 
giving  the  maxillae  the  appearance  of  greater  recession  than  really  exists. 
The  treatment  is  accomplished  by  orthodontic  methods.  The  appliance  here 
illustrated  (Fig.  890),  skillfully  used,  will  bring  the  teeth  and  bone  out  to  their 
proper  positions.  The  force  must  be  applied  so  as  to  move  the  parts  slowly 
and  the  distribution  of  it  such  as  to  move  the  mandible  backward. 

Treatment  of  Retrusion  of  the  Mandible. — A  great  deal  can  be  accom- 
plished by  making  traction  and  moving  the  lower  jaw  and  teeth  forward, 

using  the  upper  teeth  for  attaching  the  appliance.     In  most  all  retrusions  of 
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the  mandible,  there  is,  to  some  extent,  a  protrusion  of  the  maxillffi.  The 
adjustment  of  the  mandible,  therefore,  calls  for  moving  the  maxillae  and  labial 
teeth  backward.  An  appliance  for  accomplishing  this  work  is  well  illustrated 
by  Fig.  889.  In  the  developing  child  the  mother  or  nurse  may  accomplish  a 
great  deal  by  making  use  of  digital  manipulations  as  follows:  Standing  behind 
the  child,  place  the  first  and  second  fingers  of  both  hands  in  the  mouth  and  the 
thumbs  on  the  posterior  border  of  the  ascending  ramus  just  above  the  angle. 
Make  gentle  pressure  forward  with  the  thumb  while  the  fingers  carry  the 
body  of  the  bone  downward.  The  young  bone  is  bent  easily,  the  angle 

slightly  changed  and  the  body  mo^^ed  forward.  This  treatment  must  be 
systematic  and  faithfully  carried  out.  To  achieve  success,  this  treatment 
must  be  employed  two  or  three  times  daily. 

Surgical  treatment  embraces  two  distinct  operations.  Cryer  performs  an 
operation  by  dividing  the  bone  just  anterior  to  the  angle.  He  makes  a 
crescent  incision,  thus  changing  the  relation  of  the  body  to  the  ramus.     The 

I. — Pehr-Gadd's  method  of  treating  retrusion  of  the  mandible. 

angle  is  converted  from  a  right  angle  to  one  about  45°.  The  symphysis  is 
thus  moved  forward  (Fig.  876). 

The  second  operation,  described  by  Lane,  is  illustrated  in  Figs.  892  and  893. 

Treatment  of  Protrusion  of  Both  Jaws. — Protrusion  of  both  jaws  may  be 
greatly  improved  by  the  use  of  attachments  to  the  teeth,  with  cap  and  chin 

piece,  by  which  the  teeth  and  alveolar  processes  are  gradually  moved  back- 
ward into  their  proper  place.  However,  this  cannot  always  be  done  without 

extracting  four  bicuspid  teeth. 

Protrusion  of  both  jaws  does  not  appear  in  infants  usually.  It  is  a  con- 
dition which  develops  with  the  eruption  of  the  teeth.  Certain  forms  of 

prognathism  of  both  jaws  are  more  fancied  than  real.  The  bone  proper  may 

not  be  abnormally  prominent,  but  the  protrusion  is  due  to  the  extreme  promi- 
nence of  the  teeth  and  alveolar  processes.  To  correct  this,  aside  from 

orthodontic  methods,  the  extraction  of  all  the  anterior  teeth  has  been  done. 

The  dentist  or  surgeon  should  not  employ  this  method  without  careful  con- 
sideration. 

Treatment  of  Asymmetry. — The  treatment  of  asymmetry  of  the  face  must 
necessarily  depend  on  the  cause.     As  it  most  frequently  results  from  mal- 
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Fig.  892. — Retrusion  of  the  mandible  treated  by  the  Lane  method. 

Fig.  893. 
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occlusion  of  the  teeth,  these  conditions  should  receive  the  attention  of  the 

orthodontist.  If  due  to  paralysis,  stimulation  of  the  nerves  by  electricity, 
massage,  etc.,  is  indicated.  In  certain  cases  the  nerves  have  been  divided 
in  operation  and  union  has  not  taken  place.  The  ends  of  the  nerves 
should  be  picked  up,  approximated  and  sutured.  The  function  should  be 
re-established. 

If  asymmetry  is  due  to  adhesions  resulting  from  burns,  injuries,  etc.,  the 

cicatricial  tissue  should  be  removed  and  the  function  of  the  parts  re-estab- 
lished.    The  necessary  operation  has  been  discussed.     (See  Plastic  Surgery.) 

When  resulting  from  fracture  of  the  nose,  malar  bones  and  the  mandible, 
asymmetry  may  be  extreme.  Parafi&n  and  plastic  surgery  may  completely 
remove  the  defect.  The  .loss  of  certain  teeth  always  leads  to  a  change  in 
facial  expression  for  the  skill  of  the  dentist  has  not  been  able  to  overcome  this. 
The  large,  long,  somewhat  flattened  roots  of  the  cuspid  teeth  are  immensely 
important  in  preserving  facial  contour.  The  loss  of  one  of  these  teeth  will 
cause  a  deep  depression  of  the  lip  at  the  ala  of  the  nose  because  the  alveolus 
consolidates  and,  consequently,  the  soft  parts  shrink.  The  side  thus  affected 
bears  a  striking  contrast  to  its  fellow.  The  elevation  of  the  deep  groove  at 
the  side  of  the  nose  may  be  overcome  by  the  use  of  paraffin  injections. 



CHAPTER  XLIV 

DISEASES  OF  THE  LIPS 

One  of  the  principal  lesions  of  the  lips  is  the  congenital  malformation 

known  as  "harelip."  This  has  been  treated  previously  in  Chapter  XXIV. 
Other  lesions  of  the  lips  will  be  taken  up  in  this  chapter. 

Macrocheilia. — Macrocheilia  is  a  hypertrophy  of  the  lip  and  is  most  fre- 
quently due  to  a  distention  of  the  lymphatic  spaces.  It  may  be  either  con- 

genital or  acquired  (Fig.  894).  The  lower  lip  is  affected  most  often  and  the 
thickening  causes  it  to  become  everted.  This  produces  a  marked  deformity. 

In  the  acquired  form  the  condition  is  due  to  a  chronic  lymphangitis,  which  re- 

FiG.  894. — Hypertrophy    of    upper    lip    before    and    after    operation. 

suits  from  the  absorption  of  toxins  through  cracks  or  fissures.  The  acquired 

form  is  usually  seen  in  young  people*  or  children,  especially  those  who  have 
a  tendency  toward  tuberculosis.  The  acquired  form  in  adults  is  due  most 
frequently  to  syphilis.  In  all  of  these  the  lower  lip  is  affected  more  often. 

The  treatment  of  the  congenital  form  consists  in  removing  a  V-shaped  portion 
from  the  center  of  the  lip.  A  long  incision  should  be  made  lengthwise  of 

the  lip,  midway  between  the  lower  border  and  the  gingivo-labial  groove. 
Sufficient  tissue  is  removed  to  restore  the  lip  to  the  normal  form.  In  the 
acquired  form,  due  to  a  tuberculous  tendency,  the  fissures  should  be  healed 

IO-6 
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Fig.  S95. — Syphilitic  mucous  patches  of  the  lips.  The  lips  are  swollen,  a,  Ulcerated 
mucous  patch.  On  the  base  of  the  ulcer  is  a  yellow  coating  with  dried  secretions  about 
its  borders,  b,  Ulcerations  which  are  not  as  far  advanced  as  a.  c,  Mucous  patch.  {After 
Zinnser-Stcin.) 

Fig.  896. — Tuberculosis  of  the  upper  lip  and  gum,  showing  the  tubercles.     {Royal  College 
of  Surgeons.) 
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and  the  chronic  lymphangitis  will  disappear.     In  the  form  resulting  from 

syphilis,  anti-syphilitic  treatment  will  clear  up  the  condition. 

Syphilis  of  the  Lip. — Chancre  of  the  lip  is  the  most  frequent  syphilitic 
lesion  found  and  is  caused  by  kissing  or  drinking  from  a  glass  which  is  infected 

with  the  virus  (Fig.  895).  The  lesion  differs  little  from  that  seen  elsewhere  in 

the  body.  It  makes  its  appearance  as  a  smooth,  ulcerated  surface,  covered 

by  a  small  amount  of  sero-pus.  The  induration  is  not  marked  and  the 
submaxillary  lymphatic  glands  become  enlarged  early.  Chancre  of  the  lip 

may  be  mistaken  for  an  epithelioma,  but  its  rapid  development  and  the 

early  involvement  of  the  lymphatic  glands  and  the  absence  of  cachexia  will 
rule  it  out. 

Fig.  897. — Mucous  cyst  on  the  lower  lip. 

Mucous  patches  and  gummata  are  found  occasionally  on  the  lip.  They  do 

not  differ  in  any  respect  from  similar  lesions  elsewhere  on  the  mucous  mem- 
branes. The  infiltration,  however,  is  usually  more  marked.  The  treatment 

consists  in  the  administration  of  the  usual  remedies  for  syphilis. 

Tuberculosis  of  the  Lips  and  Gums. — Tuberculosis  of  the  lips  and  gums 
is  rarely  seen  except  in  the  terminal  stages  of  pulmonary  tuberculosis.  Lupus 

of  the  lips  may  be  seen.  It  does  not  vary  any  from  lupus  elsewhere.  Fig. 

896  illustrates  a  case  of  tuberculosis  of  the  gums. 

Herpes  of  the  Lip. — Herpes  of  the  lip  is  seen  very  frequently,  associated 
with  a  mild  catarrhal  condition  of  the  mucous  membrane  of  the  mouth  or 

nose.    In  pneumonia,  typhoid  and  other  fevers,  it  is  a  usual  accompaniment. 

The  disease  starts  with  the  appearance  of  a  few  vesicles  which  are  situated 67 
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upon  a  hyperemic  and  painful  base.  In  the  course  of  a  few  days,  the  clear 
fluid  in  the  vesicles  changes  to  pus  and  these  burst.  A  yellowisli  crust  is  then 
formed  and  the  lesion  dries.  The  treatment  consists  in  protecting  the  vesicle 

by  means  of  a  bland  oinment. 

Cracked  Lips. — Cracked  lips  are  seen  most  frequently  in  cold  weather  and 
on  those  exposed  to  the  wind.  The  lower  lip  is  affected  more  often,  the  crack 
being  central  in  location.  It  is  extremely  painful  and  bleeds  readily  on 
everting  or  stretching  the  lip.  The  appHcation  of  a  bland  ointment,  such  as 
lanolin,  will  usually  relieve  the  condition.  In  chronic  cracked  lip  with  a 
great  deal  of  scar  tissue,  the  defect  can  be  cured  best  by  an  operation  which 

consists  in  removing  the  scar  tissue  and  suturing  with  horse-hair. 
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Fig.  898. — A  nevus  which  involves  the  lip  together  with  the  left  half  of  the  face. 
The  left  maxilla  was  also  involved.  The  growth  extended  downward  so  as  to  cover  nearly 
all  the  teeth  and  interfered  with  occlusion.  The  maxillary  growth  was  removed.  The  teeth 
and  the  alveolar  processes  were  removed.  The  wound  healed  by  primary  union.  Pros- 

thesis was  inserted  later. 

Mucous  Cysts. — Mucous  cysts  of  the  lip  are  rather  rare  (Fig.  897). 
When  seen  they  have  a  small  rounded  appearance  and  are  translucent. 
They  usually  follow  some  slight  trauma  which  causes  a  blocking  of  the 
opening  of  the  mucous  gland.  The  cyst  contains  a  glarry  fluid.  If  small, 
it  is  sufficient  to  puncture  them,  but  if  they  attain  a  large  size,  it  is  better 
to  dissect  them  and  close  the  wound  with  horse-hair  or  silk  sutures.  Such 

cysts  often  accompany  double  harelip  (page  559). 

Nevi. — Nevi  are  very  often  found  on  the  lip  (Fig.  898).  They  cause 
little  inconvenience,  but  are  sometimes  disfiguring.  When  they  are  located 

on  the  inner  aspect  they  may  be  excised,  but  if  they  involve  the  whole  thick- 
ness of  the  lip,  this  treatment  is  inadvisable.  The  electric  needle  maybe 

used  in  the  latter  case. 
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Warty  Growths. — Warty  growths  occasionally  simulate  epithelioma  and 
are  located  usually  on  the  lower  lip  near  the  angle.  These  growths  do  not 
ulcerate  nor  involve  the  lymphatic  gland.  Owing  to  the  fact  that  epithelioma 
may  develop  from  this  growth,  it  is  advisable  to  remove  it  as  early  as  possible. 

Angioma. — Angiomata  rarely  occur  before  the  twenty-fifth  year.  I 
have  seen  more  cases  in  women  than  in  men.  Angioma  of  the  lips  are  fre- 

quently associated  with  nevus  maternus.  An  angioma  of  the  lip  is  a  tumor 

composed  of  blood-vessels  which  lie  in  an  irregular  mass  resembling  a  rope 
which  has  been  thrown  into  a  heap  without  any  thought  of  winding  it  into 
a  regular  coil.  The  walls  of  these  vessels  have  been  greatly  dilated  and  are 
consequently  much  thinner  than  normal.  Hemorrhage  occurs  from  the 
slightest  cause.  In  its  inception  the  tumor  is  not  large.  It  may  soon 
assume  an  enormous  size.     Following  a  hemorrhage,  the  size  of  the  angioma 

Fig.  899. — Angioma  of  the  upper  lip. 
growth  was  removed  intra-orally. 

The Fig.  900. — Same  patient  two  weeks  after 

operation. 

decreases.  After  a  few  days  the  vessels  again  become  engorged  and  the 
distension  of  the  parts  recurs.  Angiomata  are  seen  more  frequently  on  the 

upper  lip. 
Fig.  889  illustrates  an  angioma  of  the  upper  lip  occurring  in  a  woman 

who  came  to  me  after  having  been  operated  upon  twice  before.  The  patient 
had  been  suffering  from  hemorrhage  about  every  third  day.  Her  vitality 
had  been  greatly  reduced  as  a  result.  The  tumor  was  large  and  involved 

the  lip  and  the  tissues  of  the  cheek.  At  her  first  operation  the  surgeon  re- 
moved a  great  portion  of  the  tumor.  At  the  second  operation  the  coronary 

arteries  were  tied.  The  size  of  the  tumor  was  reduced  for  a  time,  but  as 
soon  as  the  collateral  circulation  was  established,  the  growth  recurred.  I 
decided  to  remove  the  entire  mass,  including  all  the  network  of  vessels  that 
composed  the  tumor. 
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The  lip  was  reflected  upward  and  an  incision  was  made  throughout  the 

length  of  the  dental  surface  of  the  mucous  membrane.  The  hemorrhage 

was  profuse  following  the  incision,  but  by  rapid  work,  all  the  engorged  blood- 

vessels were  removed.  The  coronary  arteries,  together  with  all  the  other 

vessels  communicating  with  the  tumors,  were  ligated.  The  redundant 

mucous  membrane,  which  had  developed  during  the  growth  of  the  tumor,  was 

removed  and  the  wound  closed  by  horse-hair  sutures.  A  further  precaution 
against  hemorrhage  was  employed  by  placing  iodoform  gauze  beneath  the 

lip  and  a  compression  bandage  on  the  outer  portion.  The  adhesive  strips 
with  hooks  were  employed. 

Fig.  901. — Angioma  in  an  infant,  occupying  the  buccal  waU. 

The  compression  bandage  was  allowed  to  remain  for  twenty-four  hours. 
The  external  gauze  was  then  removed.  No  hemorrhage  occurred.  In 

forty-eight  hours  the  gauze  in  the  mouth  was  removed.  No  hemorrhage 
followed.     Fig.  990  illustrates  the  result. 

Epithelioma. — An  epithelioma  is  a  tumor  which  is  composed  of  epithelial 

cells.  It  may  appear  as  a  cutaneous  horn,  a  flat  ulcer  or  a  wart-like  growth. 
Carcinoma  of  the  lip  usually  makes  its  appearance  after  middle  life,  i.e., 

between  the  fortieth  and  sixtieth  years.  The  tumor  develops  on  the  margin 

of  the  lip  v/here  the  mucous  membrane  joins  the  skin.  The  usual  site  is 
close  to  the  median  line  and  it  is  seldom  found  at  the  corners  of  the  mouth. 

Carcinoma  of  the  lower  lip  is  a  rather  frequent  affection,  found  especially  in 
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men  (Figs.  902  and  903).  Different  authors  quote  statistics  which  show  that 

the  proportion  found  in  men  varies  considerably  in  different  locaHties. 

To  illustrate,  the  following  figures  may  be  quoted: 

Konig  states  the  proportion  to  be 
Lortet 

Warren 

20  to  I  in  favor  of  men 

7.6     to  I 

19. 25  to  I 

The  principal  cause  of  carcinoma  of  the  lip  seems  to  be  local  irritation  of 

some  description.  Among  the  irritations  may  be  mentioned  the  constant 

rub  of  a  pipe,  cigar  or  cigarette  holder,  trauma  caused  by  projecting  teeth  or 

Fig.  902. — Epithelioma  of  the  lip  in  a 
patient  seventy-three  years  of  age.  The 
lesion  started  as  a  crack  in  the  lip.  The  teeth 
were  also  in  bad  condition.     (/.  F.  Presndl.) 

Fig.  903. — Same  patient  after  opera- 
tion. The  patient  lived  for  six  years,  when 

he    died   following    a   stroke   of   apoplexy. 
(/.  F.  Presnell.) 

the  irritation  produced  by  a  poorly  fitting  denture.  In  a  recent  article  bear- 

ing on  the  subject,  Bloodgood^  states  that  there  are  several  lesions  which  may 
appear  on  the  lip  and,  if  untreated,  may  result  in  a  malignant  growth. 

These  he  calls  benign  pre-cancerous  lesions.  "The  most  frequent  benign, 
pre-cancerous  lesion  is  a  burn  from  smoking  a  pipe  or  a  cigar.  At  the  muco- 

cutaneous border  of  the  lower  lip,  there  appears  a  small  depressed 

area,  dark  in  color  and  of  leather  consistency.  This  dark  area  cannot  be 

picked  off  as  a  scab.  Microscopically  it  is  composed  of  dry,  hornified  epi- 
thelium, beneath  which  there  is  a  zone  of  epidermis  in  which  the  capillary 

1  Carcinoma  of  the  Lower  Lip,  Surg.,  Gyn.  and  Obst.,  XVIII,  1914,  404. 
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body  is  practically  absent;  nor  do  we  see  sweat-glands  or  hair-follicles  .... 

I  am  impressed  that  in  smokers'  burns  of  this  kind,  the  epidermis  of  the  muco- 
cutaneous border  is  injured  over  a  small  area  by  a  single  or  repeated  applica- 

tion of  heat.  The  probabilities  are  that  the  epidermal  cells  die,  but  do  not 
become  detached.  This  sequestrum  of  epidermis  acts  like  a  scab  and  new 
epithelium  grows  across.  The  dry,  dead  surface  layer  may  remain  intact 

for  one  year."  In  fifteen  cases  with  benign  lesions  preceding  the  development 
of  carcinoma,  Bloodgood  states  that  "Eight  are  distinctly  smokers'  burns;  in 
seven  there  was  a  definite  history  of  smoking,  but  the  ulcer  or  wart  developed 
in  a  fever  blister  in  two  cases  and  from  wounds  in  five. 

When  the  mucous  membrane  or  epidermis  of  the  skin  is  irritated  or  in- 
jured, there  results  either  an  ulcer  or  a  hypertrophy  of  the  epidermis.  If  the 

epidermis  is  entirely  destroyed,  there  must  first  result  an  ulcer.  If  this  re- 
mains unhealed,  we  have  a  chronic  ulcer  in  which  there  is  always  an  attempt 

at  epidermization,  or,  in  the  healing  of  the  ulcer,  there  may  be  an  over-pro- 
duction of  epithelium  with  the  development  of  a  wart,  keratosis,  corn,  cal- 

losity or  papilloma — all  terms  used  to  designate  different  gross  types.  These 
same  lesions  may  develop  at  the  point  of  injury  without  a  primary  ulceration. 

So,  in  these  benign  lesions  of  the  lower  lip,  there  is  always  an  etiological 

factor  of  some  kind,  due  to  either  a  single  or  repeated  irritation.  When  per- 
fect healing  does  not  take  place,  there  remains  an  epidermal  defect  of  which 

the  patient  is  conscious,  although  there  is  no  pain.  It  is  impossible  to  imagine 

a  lesion  on  the  muco-cutaneous  border  of  the  lower  lip  which,  after  it  has  de- 
veloped, does  not  continue  to  be  irritated,  either  by  the  pipe  or  the  cigar 

which  the  patient  continues  to  use,  or  biting  with  the  teeth,  picking  with  the 

fingers,  or  even  irritation  from  coarser  forms  of  food." 
In  his  study  of  185  cases  of  cancer,  Bloodgood  has  never  observed  a  micro- 

scopically malignant  lesion  in  which  the  patient  has  not  noticed  a  defect 
which,  from  the  description,  resembled  one  of  the  benign  lesions  above  noted. 

The  tumor  formation  is  occasionally  preceded  by  a  crack  or  fissure  of  the 
lip.  As  the  disease  progresses,  it  is  noted  that  the  apparently  harmless  lesion 
does  not  heal  readily,  but,  on  the  contrary,  continues  to  enlarge.  This  process 
may  extend  over  several  months  and  sometimes  even  years.  It  is  noted  that 
the  base  becomes  more  firm,  which  interferes  with  the  lip  functions.  Soon 
the  form  changes  and  a  small  ulcer  appears,  which  has  an  indurated  base  and 
margin.  At  this  time  it  is  common  to  find  that  the  patients  suffer  more 
or  less  with  pain.  The  glands  in  the  neighborhood  may  also  be  enlarged. 
If  allowed  to  continue,  the  ulceration  may  take  on  a  more  rapid  growth  and 
the  patient  will  then  show  signs  of  cachexia.  If  still  neglected,  the  mandible 
becomes  involved,  the  adjacent  tissue  indurated  and  the  process  may  extend 
to  the  floor  of  the  mouth. 

Treatment  of  Epithelioma  of  the  Lip. — In  the  treatment  of  epithelioma 
of  the  lip,  Bloodgood  advises  early  and  thorough  operation.  In  his  article 
he  expresses  his  ideas  thoroughly  and  I  quote  him  here: 
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"The  etiological  factors  should  be  sought  for  and  immediately  removed. 
The  smoker  must  cease  smoking;  the  individual  who  carries  between  his  lips 
nails  or  other  foreign  irritating  material  should  be  instructed  as  to  the  danger 
and  advised  to  discontinue  the  practice  at  once.  The  habit  of  biting  the 
lower  lip  should  be  corrected  and  ragged  or  protruding  teeth  filed  or  extracted. 
Individuals  who  use  tobacco  in  any  form  should  be  advised  to  discontinue  it 

at  once  and  be  given  a  mouth-wash  of  bicarbonate  of  soda. 
The  little  lesion  should  receive  no  irritating  treatment,  not  even  the 

mildest  caustic.  If  there  is  an  ulcer,  it  can  be  washed  with  a  solution  of 

bicarbonate  of  soda  and  covered  with  a  non-irritating  ointment.  An  emul- 
sion of  bismuth  in  castor  oil  or  a  two  per  cent,  yellow  oxide  of  mercury 

ointment  has  answered  the  purpose  well  in  my  experience.  In  extensive 
ulceration  and  fever  blisters  or  chapping,  I  have  had  good  results  from 
covering  the  area  with  silver  foil,  as  employed  by  Halsted  for  dressing 
wounds.  This  silver  foil  is  kept  in  place  by  covering  it  with  a  little  cotton 

fixed  with  collodion.  Such  a  dressing  will  usually  hold  twenty-four  hours. 
It  should  accomplish  its  result  in  a  few  days. 

If  the  lesion  is  small,  its  radical  local  excision  is  not  at  all  mutilating,  and  it 
is  my  opinion  that  such  lesions  should  be  excised  if  they  do  not  heal  in  a  week 
or  ten  days.  In  the  more  extensive  lesions  one  is  justified  in  waiting  longer. 
In  my  experience  all  these  cases  have  yielded  immediately  to  treatment. 

I  can  see  no  justification  of  any  delay  in  smokers'  burns  and  in  warts. 
The  excision  of  a  local  lesion  should  be  done  under  local  anesthesia.  The 

needle  should  pierce  the  skin  at  some  distance  from  the  lesion.  Direct  infil- 
tration of  the  zone  of  the  disease  itself  is  unnecessary  and,  in  carcinoma, 

might  be  dangerous.  To  remove  such  lesions  is  a  very  simple  affair.  To 

give  them  a  good  margin  never  results  in  a  mutilating  scar.  The  part  re- 
moved should  be  V-shaped  and  should  include  the  entire  thickness  of  the 

lower  lip,  both  skin  and  mucous  membrane.  In  closing,  first  pass  the  suture, 

threaded  with  a  straight,  intestinal  needle,  accurately  through  the  muco- 
cutaneous border.  This  keeps  the  red  line  of  the  lip  in  perfect  approxima- 

tion. Then  the  mucous  membrane  stitches  are  passed  and  the  skin  is 
sutured.  The  wound  can  be  dressed  with  silver  foil  and  fixed  with  collo- 

dion or  adhesive  straps.  The  post-operative  discomfort  is  practicallp  nil 
and  the  healing  good  when  approximation  is  perfect. 

When  the  lesion  is  near  the  angle  of  the  mouth,  the  technic  of  excision 
and  suture  is  a  little  more  delicate. 

The  chief  point  to  remember  is  never  to  restrict  the  local  excision  of  the 

V-shaped  piece  within  dangerous  limits,  //  in  doubt,  take  a  little  more.  The 
margin  of  healthy  tissue  necessary  to  excise  in  lesions  of  the  lip  is  narrow  as 

compared  with  a  lesion  of  similar  size  and  type  on  the  tongue.  The  sub- 
mucous and  subcutaneous  tissue  of  the  lower  lip  resist  the  local  growth  of 

cancers  to  a  remarkable  degree,  while  on  the  tongue  the  mucous  membrane 
rests  on  muscle  which  is  least  resistant. 
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As  a  matter  of  fact,  I  have  never  observed  a  local  recurrence  in  the  hands 

of  experienced  surgeons,  except  in  very  extensive  primary  and  recurrent 
carcinoma.  In  such  cases  the  complete  excision  means  a  plastic  operation 
to  restore  the  lower  lip.  .  .  .  These  extensive  lower  lip  operations  are  only 
necessary  in  the  late  cases,  usually  those  which  have  received  incomplete 
treatment.  In  this  group  it  is  my  rule  now  to  cut  the  lesion  out  with  the 
electric  cautery,  giving  the  palpable  zone  of  induration  at  least  one  cm.  of 
margin;  then  the  burnt  area  is  cut  out  with  the  knife.  No  thought  is  given 
to  the  restoration  of  the  lip  until  the  local  operation  is  finished. 

The  tissue  excised  at  the  local  operation  in  the  less  extensive  cases  is 
studied  microscopically  and,  if  the  disease  proves  to  be  a  fully  developed 
carcinoma,  the  gland  operation  is  performed.  Delay  of  a  few  days  to  a  week 
in  cases  of  this  type  has,  as  far  as  my  experience  goes,  no  element  of  danger. 

In  the  more  extensive  cases,  in  which  there  is  no  doubt,  clinically,  as  to 
carcinoma,  the  decision  as  to  the  operation  upon  the  glands  depends  upon  the 
local  disease  and  the  general  condition  of  the  patient.  In  these  very  extensive 

cases,  the  excision  of  the  local  area  and  tissue  in  the  neck  should  be  in  con- 
tinuity or  en  bloc,  but  in  some  cases  the  extent  of  the  local  operation,  in  view 

of  the  general  condition  of  the  patient,  is  enough  for  one  sitting.  One  then 
burns  with  the  cautery  the  tissue,  passing  from  the  local  excised  area  into 

the  neck,  and,  at  a  later  date,  performs  the  radical  operation  there." 
Operation  upon  the  Glands  of  the  Neck. — "In  the  less  extensive  carci- 

noma of  the  lower  lip,  the  extent  of  the  operation  upon  the  glands  varies  with 

the  position  of  the  lesion.  When  the  carcinoma  involves  or  crosses  the  mid- 
line, one  should  remove  the  entire  mass  of  tissue  from  parotid  to  parotid, 

When  the  lesion  is  distinctly  to  the  right  or  left,  one  removes  the  sub- 
mental area  and  the  glands  beneath  the  jaw  on  the  involved  side ...  Of 

course,  in  very  advanced  cases  of  glandular  involvement,  the  sterno-cleido- 
mastoid  muscle  should  also  be  removed.  But  these  late  cases  seem 

almost  hopeless  and,  as  yet,  we  have  accomplished  no  cure.  For  the 
removal  of  the  submental  glands  and  those  under  one  side  of  the  jaw, 
one  makes  a  curved  incision,  convex  downwards,  beginning  below  the  lobe 
of  the  ear  and  extending  to  the  jaw  one  cm.  beyond  the  midline.  This  flap 
is  dissected  upwards,  leaving  the  platysma  muscle  until  the  base  of  this  flap 
is  freed  to  the  lower  border  of  the  jaw.  Then  an  oblique  incision  is  made 
downward  on  the  neck  from  about  the  center  of  the  convexity;  the  outer 
and  lower  flap  is  dissected  until  its  base  corresponds  to  the  middle  of  the 

sterno-cleido-mastoid  muscle.  The  inner  and  lower  flap  is  dissected  until 
the  hyoid  bone  and  fat  over  the  sub-mental  area  are  exposed.  Now  one 
separates  this  subcutaneous  mass  from  the  lower  jaw,  isolating  and  ligating 

the  facial  vessels  first.  In  making  the  separation  from  the  region  of  the  sym- 
physis of  the  jaw,  I  employ  the  cautery.  Then  one  dissects  this  tissue  from 

the  masseter  muscle  down  over  the  angle  of  the  jaw  until  the  tip  of  the  parotid 

gland  is  exposed.     Then  the  mass  is  dissected  with  a  piece  of  the  sterno- 
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cleido-mastoid  muscle  exposing  the  internal  jugular  vein.  Here  one  exposes 
and  ligates  the  large  facial  veins.  Now  the  mass  has  only  one  attachment 
to  the  tip  of  the  parotid.  The  dissection  extends  along  the  base  of  the 
median  lower  flap  dividing  the  platysma  muscle,  the  fascia  of  the  deeper 
muscles,  pushing  everything  up  towards  the  submaxillary  salivary  gland. 
This  tissue  is  quite  vascular.  We  now  have  a  pretty  movable  mass.  Next, 
the  internal  jugular  vein  is  exposed  and  ligated  in  the  lower  angle  of  the 
wound,  divided  between  the  ligatures,  and  lifted  up  with  all  the  surrounding 
glands.  The  vein  is  again  found  beneath  the  mastoid  process  and  again 
ligated.  Then  one  cuts  through  the  tip  of  the  parotid  gland.  The  only 
nerve  divided  in  this  dissection  is  a  branch  to  the  angle  of  the  lower  lip. 
This  nerve  cannot  be  saved  without  danger  of  leaving  involved  tissue.  Now 
the  mass  is  pulled  downward  and  to  the  medial  side  and  all  the  tissues  beneath 
the  parotid  and  around  the  piece  of  the  internal  jugular  vein  is  dissected 
free,  exposing  the  digastric  muscle.  The  submaxillary  salivary  gland  is 
enucleated  and  its  deep  vascular  attachments,  which  pass  through  the  muscles 
of  the  floor  of  the  mouth,  are  clamped  and  tied.  The  mass  has  now  only  an 
attachment  to  the  submental  area.  In  making  the  dissection  here,  always 

take  the  fascia  and  some  of  the  muscle.  These  sub-mental  glands  lie  between 
the  bellies  of  the  genio-  and  myo-hyoid  muscles  and  can  be  easily  left  behind 
if  one  does  not  dissect  fascia  and  some  muscle. 

An  incomplete  operation  upon  the  glands  of  the  neck  is  really  worse  than 
no  operation  at  all.     To  explore  the  neck  to  see  if  the  glands  are  involved  is  a 
dangerous  procedure        If  the  glands  of  the  neck  are  not  removed 
at  the  primary  operation,  there  may  be  an  interval  of  many  years,  up  to 

seven,  before  the  metastatic  area  gives  evidence  of  its  presence  by  enlarge- 
ment of  the  lymph-glands.  Operation  at  this  late  stage  should  be  done,  but 

the  chances  of  a  cure  are  remote." 
Bloodgood  states  that  he  has  determined  that  the  two  chief  causes  of 

failure  to  cure  are  late  intervention  and  incomplete  surgery  for  the  stage  of 
the  disease  when  the  patient  presents  himself. 

"In  the  attempt  to  decrease  the  number  of  deaths  from  cancer,  there  are 
two  factors  over  which  we  have  control — the  duration  of  the  disease  and  the 
treatment.  To  decrease  the  duration  we  must  educate  the  public  and  the 
profession  on  the  potential  dangers  of  the  precancerous  lesion.  To  improve 
treatment  we  must  educate  the  profession  as  to  the  danger  of  irritating 
applications  to  the  precancerous  and  early  cancerous  lesions,  the  danger  of 
excision  of  a  piece  for  diagnosis,  and  incomplete  removal  of  the  local  disease. 
From  a  more  critical  study  of  a  large  group  of  cases  we  must  educate  the 
surgeons  as  to  the  proper  operation,  which  varies  according  to  the  situation, 

character  and  duration  of  the  lesion." 
The  large  experience  of  Professor  Bloodgood  prompted  me  to  quote  him 

to  such  length.  Early  diagnosis  and  thorough  removal  of  carcinoma  in  its 
incipiency  afford  the  patient  the  most  favorable  outcome. 
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Adenoma,  94 
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Adrenalin,  in  cleft  palate,  655 
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in  hemorrhage,  146 
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Aerobic  bacteria,  3 
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artificial  respiration,  1 74 

chloroform,  166 
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conductive,  185 
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after-effects,  176 
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Anesthesia,  local,  alypin,  183 
cocain,  180 

ethyl  chloride,  184 
eucain,  182 
holocain  hydrochlorate,  183 
orthoform,  184 

quinin  bisulphate,  183 
stovain  hydrochlorate,  183 

tropacocain,  183 

urea  and  quinin  hydrochloride,  183 
of  mandible,  189 

of  maxillae,  190 

nitrous  oxide,  161 

position  of  the  patient,  171 

preparation  of  the  patient,  170 
sequence  anesthesia,  169 

spinal,  178 
advantages     and     disadvantages, 179 

drugs  used  in,  178 
indications  for  use,  180 

method  of  injecting,  179 
of  tongue,  309 

treatment  of  anesthetic  emergencies, 173 

of  tuberosity,  
191 

Aneurism,  
198 

arterio-venous,  205 
course  and  terminations,  201 

diagnosis,  202 
etiology,  199 

effects,  201 
idiopathic,  199 

dissecting,  201 
fusiform,  199 

sacculated,  199 

traumatic,  205 
treatment,  203 

ligating  artery  in,  204 

Matas  operation,  204 
varicose  aneurism,  205 

Angina,  Ludwig's,  301 
Vincent's,  300 

Angioma,  92 
lip,  1059 

tongue,  320 

Angle  splint,  400 

Ankyloglossia  or  tongue-tie,  311 
Ankylosis  of  temporo-mandibular  articu- 

lation, 454 

differential  diagnosis,  458 

due  to  chronic  myogenous  ankylosis, 

469 

Ankylosis  due  to  myogenous  ankylosis, 
treatment,  471 

due  to  syphilitic  myositis,  470 etiology,  454 

extra-articular,  465 acute,  465 

etiology,  465 

treatment,  465 

chronic,  466 

pathology,  466 
treatment,  468 

facial  deformity  in,  464 
false  ankylosis,  454 

palate  mucosa  grafts.  Murphy,  468 
pathology,  455 

symptoms,  457 
treatment,  458 

Brophy's  operation,  459 
post-operative,  464 

true  ankylosis,  454 
Anthrax,  33 

diagnosis,  35 
etiology,  33 

intestinal  anthrax,  35 
lung  anthrax,  35 

Slabo's  serum,  35 

Slobenheim's  serum,  35 
symptoms,  34 
treatment,  35 

Antisepsis,  131 

absorbable  suture  material,  and,  137 
catgut,  137 

destruction  of  bacteria,  135 

factors  in  prevention  of  wound  in- fection, 132 

non-absorbable  suture  material,  and, 

138 
sterilization  of  dressings,  139 

of  instruments,  136 

of  ligatures  and  sutures,  137 
Antitoxin,  76 

therapeutic  use  of,  77 
Antrum  of  Highmore,  472 anatomy,  474 

acute  empyema  of,  481 
chronic  empyema  of,  491 

polypus  of,  504 
Aphthous  stomatitis,  296 
Arsenic  poisoning,  448 

Arteries,  aneurism,  198 
diseases  of,  194 

acute  arteritis,  194 
atheroma,  195 
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Arteries,    diseases    of,    chronic   arteritis, 195 

endarteritis  obliterans,  196 

syphilitic  endarteritis,  196 
tuberculous  endarteritis,  196 

injuries  of,  193 

ligature  of,  1022 
common  carotid,  1022 
coronary,  1029 

external  carotid,  1025 
facial,  1027 

lingual,  1026 
symptoms  of  injuries,  193 
temporal,  1029 
treatment  of  injuries,  194 

Artificial  feeding  of  infants,  1014 
alkalis  in,  1017 

carbohydrate  content  of,  1016 

composition  of  milk,  1015 
formulse,  1016 

nutritional  disorders,  1018 

state  of  decomposition,  1020 
of  disturbed  balance,  1019 

of  dyspepsia,  1020 
of  intoxication,  1021 

stools,  1 01 8 

Asepsis,  132 

Auditory  nerve  injuries,  218 

Bacillus,  2 

(anthracis,  33 
coli  communi,  17 

maligna st  edema,  ixo 
mallei,  38 

edematous  aerobius,  no 

pyocyaneus,  18 
tuberculosis,  66 

typhosus,  19 
Bacteremia,  7 

Bacteria,  i 

conditions  favoring  growth,  2 
retarding  growth,  3 

cultural  diagnosis  of,  5 

inoculation  diagnosis  of,  5 
metabolic  products  of,  3 
motion  of,  2 

of  the  blood,  277 
of  the  mouth,  282 

physiology  of,  2 
specific  pyogenic,  18 
staining  methods  for,  4 

Gram  stain,  4 

Ziehl-Nielsen  stain,  5 

Bacteriolysin,  77 

Pfeiffer's  phenomenon,  78 Band  splint,  397 

Basophilia,  275 

Beck's  bismuth  paste,  504 Bell's  palsy,  953 

Benign  tumors,  84 

Bier's  hyperemia,  14 
Black  tongue,  314 

Blair's  cleft-palate  operation,  688 
operation  for  protrusion    mandible, 
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Blandon's  
ranula,  

849 Blastomycetes,  
43 

Blastomycosis,  
43 

diagnosis,  45 
etiology,  43 

symptoms  of  cutaneous  form,  44 
systemic  form,  45 

treatment,  45 

Blood,  bacteria,  277 
basophilia,  275 

characteristics  of  stained  red  cells, 

269 

coagulation,  275 

counting  white  corpuscles,  268 
differential  white  count,  269 
diluting  fluids,  267 
eosinophilia,  275 

leucocytosis,  271 
leucopenia,  275 

lymphocytosis,  275 

methods  of  obtaining,  for  examina- tion, 265 

parasites,  276 

physical  properties,  266 
red  corpuscles,  267 

technic  of  examination,  266 
transfusion,  151 

Wassermann  reaction,  278 
Widal  test,  277  « 

Blood-vessels,  infection,  194 
Bone  abscess,  239 

Bones,  acute  inflammation  of,  237 
chronic  inflammation  of,  242 

diagnosis  of  new  growth,  256 
differential    diagnosis    of    swellings, 

254 

dietetic  or  constitutional,  255 
inflammatory,  256 

traumatic,  256 
diseases  of,  237 

achrondoplasia,  248 
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Bones,  diseases  of,  acromegaly,  248 
leontiasis  ossea,  251 

osteitis  deformans,  248 
osteochondritis,  245 

osteomalacia,  248 
osteomyelitis,  239 

osteoperiosteitis,  chronic,  242 
periosteitis,  237 
rickets,  245 

infections  of,  237 

syphilis  of,  244 

Parrot's  nodes,  245 
tuberculosis  of,  243 

signs  and  treatment,  244 

Braun  operation  for  salivary  fistula,  969 

Brophy  cleft  palate  operation,  641 
advantages  of  lead  plates  and  silver 

wire  sutures,  704 

extraction  of  upper  deciduous  mo- 
lars, 701 

infection  in,  696 

prevention  of,  695 

lengthening  the  palate,  709 
mortality  in,  713 

myotomy  unnecessary,  704 

post-operative  treatment,  695 
washing  the  stomach,  695 

reasons  for  early  operation,  641 
removing  sutures,  708 

repairing  large  openings,  700 
small  openings,  698 

very  large  openings,  703 
WooUey  syringe,  696 

Brunn  plastic  operation,  749 
Burns,  112 

skin-grafting,  113 

symptoms,  1 1 2 
treatment,  113 

Butlin  tongue  operation,  338 

Calculus,  774 
salivary,  774 
serumal,  774 
of  tonsil,  349 

Calmette  tuberculous  reaction,  71 
Cancer.     See  carcinoma  of  various  parts. 
Cancrum  oris,  297 
Carcinoma,  100 

cells,  100 
cholesteatoma,  103 

colloid  carcinoma,  104 

cylindrical  cell  carcinomata,  104 
destructive  growth  of,  loi 

Carcinoma,  enamel  formation  and,  100 
etiology,  103 

general  considerations,  100 
macroscopic  characteristics,  102 
malignancy,  103 

medullary  carcinoma,  104 

metastasis  and  recurrences,  102 

papillary  carcinoma,  104 
pavement  cell  carcinomata,  103 
regressive  changes,  103 
scirrhus  carcinoma,  104 

of  alveolar  processes,  881 
of  jaws,  875 

antrum  of  Highmore  in,  877 
central  carcinoma,  877 
clinical  varieties,  877 

diagnosis,  885 

etiology,  881 
location,  876 

primary,  877 

prognosis,  885 
secondary  carcinoma  of,  881 

symptoms,  881 
treatment,  885 

of  lip,  1060 
of  mandible,  880 
of  maxillae,  880 
of  the  tongue,  323 

after-treatment,  342 
Butlin  operation,  338 
diagnosis,  329 
etiology,  323 

intra-oral  excision,  335 

operation  for  small  tumors,  337 
pathology,  324 

position    of    the    patient    during operation,  335 

prognosis,  332 
removal  of  tongue  at  the  root,  340 
symptoms,  325 
treatment,  333 

von  Lagenbeck  operation,  337 
when  operable,  330 

of  tonsil,  350 

Canfield    operation    for    empyema    an- 
trum, 497 

Caries,  119,  753 

Carotid  artery,  common,  anatomy,  1022 
compression  of,  901 

ligation  of,  1023 
dangers  of,  1024 

external  ligation  of,  1025 

dangers  of,  1026 
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Carotid  artery,  external  carotid  ligation, 
1025 

Cementomata,  867 
Chancre,  55 

diagnosis,  56 
of  the  lip,  1057 

of  the  tongue,  350 
of  the  tonsil,  317 

Chondroma,  91 
Chloroform,  166 

Cionorrhaphy,  614 

Clefts,  lip,  506-562 
palate,  563-736 

Cleft  palate,  563 

acquired,  715 
pathological,  715 
traumatic,  716 

adrenalin  in,  655 

advantages  of  lead  plates  and  silver 
wire  sutures,  704 

of  velum  obturator,  720 

after-treatment,  695 
anatomy  of  soft  palate,  611 

muscles,  612 

author's  views  on  early  operation, 
605 

bipartite  
palate,  

594 
Blair  operation,  

technic,  
688 

Brophy  
operation,  

641 
Case  artificial  

palate,  
719 

characteristic  
speech,  

728 
complicating  

defects,  
599 

condition  
of  cleft  palate  

in  new-born, 

592 curved 
 
periost

eotomes
,  

626 

Davies
-CoUey

  
flap,  703 

definit
ion,  

563 

degree  of  separation  betv/een  vari- 
ous parts  of  palate,  589 

early  symptoms,  596 
embryology,  563 

enamel  organ,  566 
epithelial  cord,  569 

hill,  568 

peg,  567 
cord    as    an  etiological  factor, 

596 etiology,  578 

exciting  causes,  580 
exercises  for,  735 

explanation  of  defective  speech,  729 
extraction  of  upper  deciduous  teeth 

in,  701 

Cleft  palate,  Ferguson  operation,  627 
flexibility  of  young  bone,  604 
forms    of    cleft    of    hard    and    soft 

palates,  615 

Form  I — cleft  of  the  uvula,  623 
Form  2 — cleft  of  uvula  and  ten- 

sor palati  muscles,  624 

Form  3 — cleft  through  uvula  and 
forward  to  horizontal  plates  of 
palate  bones,  625 

Form  4 — cleft  through  entire  soft 

palate,  including  cleft  of  hori- 
zontal palates  of  palate  bones, 

626 

Form  5 — cleft  of  entire  soft  palate 
and    into   palatal  processes   of 
maxillary  bones,  629 

Form  6 — cleft  of  entire  soft  pal- 
ate,    including    part    of    hard 

palate,  629 

Form  7 — complete  single  cleft  of 
entire  soft  and  hard  palates  with 
harelip,  630,  646 

Form  8 — tripartite  cleft,  656 

Form  9 — cleft  of  entire  soft  pal- 
ate extending  halfway  through 

hard  palate,  661 

Form  10 — cleft  between  maxillary 
and  premaxillary  bones,  661 

Form   II — cleft  completely  sepa- 

rating premaxillary  bones  from 
the  maxillary  bones,   663 

Form  12 — cleft  only  of  the   ante- 
rior third  or  half  of  hard  palate 

with     protruding    premaxillary 
bones,  664 

Form  13 — cleft  of  entire  soft  and 
hard  palates,  extending  through 
the  left  alveolar  ridge,  665 

Form  14 — cleft  of  soft  palate  and 
alveolar  border,  666 

Form    15 — cleft   of   alveolar   pro- 
cess anterior   to    the  maxillary 

bones,  666 
function  of  palate,  727 

Garrseton  on  early  operation,  603 
heredity  in,  578 

ideal  light  in  operating  room,  601 
imperfect  degrees  of  union,  590 

importance  of  palate,  726 

impressions  for  artificial  palate,  721 

inadequacy  of  merely  closing  cleft, 

730 
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Cleft  palate,  infection,  696 
prevention  of,  695 

inoperable  cases,  633 
instruments  used  in,  602 

interference  of  speech  due  to  palate, 

728 intermaxillary  clefts,  595 

kind  of  speech  training  needed,  735 
Lane  operation,  680 
late  results  of  cleft  palate  operations, 

670 
lengthening  the  palate,  709 

maternal  prenatal  impression,  579 
mechanical  treatment  of  congenital 

cleft  palate,  717 

mortality  in,  713 

movements  of  the  soft  palate,  731 

myotomy  unnecessary,  704 
nine   reasons    why   lateral   incisions 

through  the  soft  parts  should 
not  be  made  and  the  muscles  of 

the  palate  divided,  706 
obturator,  717 

operating  room,  600 
operations,  613 

operative  aim,  613 
technic,  624 

organ  perversions  in  speech,  733 
overcoming    notch    in    the   alveolar 

ridge,  662 

palato-glossus  muscle,  613 

palato-pharyngeus  muscle,  613 
patients    over    six    months    of    age, 

599 

position  of  patient  on  the  table,  602 

post-operative  treatment,  695 
predisposing  causes,  578 

preparation  of  patient  for  operation, 

597 
pressure  in  the  treatment  of  cleft 

palate,  604 

protruding  premaxillary  bones,  657 
reasons  for  early  operations,  641 

for  failure  in  palato-plasty,  736 
relation  of  incisor  teeth  to  cleft,  594 

Albrecht  theory,  594 

removal  of  strain  in  operating,  612 
removing  sutures,  708 

repairing  large  openings,  700 
small  openings,  698 

rubber  velum  used  in  nursing,  597 
secondary  operations,  697 

shock  in  early  operation,  609 

Cleft  palate,  speech,  habits,  729 
training  needed,  734 

steel  clamp  to  approximate  edges  of 
cleft  bones,  666 

summary  of  Brophy  operation,  667 

supernumerary  dental  rudiments  as 
a  factor  in,  581 

sutures,  602 
symptoms  in  adults,  596 

technic  of  making  velum  obturator, 

721 

tensor 
 
palati 

 
muscle,

  
613 

division,  706 

tongue  contacts,  734 

training  of  speech  after    operation, 

726 

consonant   sounds — how   made, 

726 

treatment  of  patients  beyond  the  age 
of  transfixion  of  bones,  623 

tripartite  cleft  treatment,  658 
velum  obturator,  721 

when  to  correct  speech  defects,  729 
when  to  operate,  603 

when  to  re-operate,  697 

Wooley  syringe,  696 

Cocain,  180 
Coccus,  2 
Collapse,  157 

Conductive  anesthesia,  184 
Comedo,  855 

treatment,  856 

Common     carotid    artery.     See    Carotid Artery. 

Composite  odontoma,  865 

Condyloid  process,  resection,  462 

Congenital  clefts  of  the  alveolar  process. 

See  Cleft  Palate. 

lip.  See  Harelip. 

palate.    See  Cleft  Palate. 
tongue,  312 
lip  pits,  557 

Contused  wound,  123 

Coronary  artery,  ligature  of,  1029 
Coronoid  process,  fracture  of,  407 
Cracked  lip,  1058 

Cryer   operation   for   protrusion   of    the mandible,  1043 

for  retrusion  of  the  mandible,  1053 
on  the  fifth  nerve,  950 

Cystoma,  834 

Cysts,  832 adenoma,  95 
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Cysts,  comedo,  855 
contents  of,  835 

cystoma,  834 
definition  and  classification,  832 

dentigerous,  836 
diagnosis,  839 

symptoms,  838 
treatment,  840 

dermoid,  852 

diagnosis,  853 

symptoms,  853 
treatment,  854 

disintegration,  834 
exudation,  834 

hydrops  antra,  844 
milium,  856 
mucous,  847 

multilocular,  diagnosis,  860 
etiology,  856 

malposed  tooth  in,  859 
of  mandible  and  maxillae,  856 

pathology,  859 

post-operative  treatment,  862 
symptoms,  859 
treatment,  862 

neoplasm  with  cysts,  849 

of  antrum  of  Highmore,  844 
of  duct  of  Steno,  848 

of  parotid  glands,  848 
of  tonsil,  351 

of  Wharton's  duct,  833 
pathology,  834 

proliferating    follicular    cystomata, 857 

ranula,  847 

retention,  832 

sebaceous  or  wens,  855 

sudoriparous,  854 
wall,  833 

Cystoma,  834 
Cytolysin,  77 

Deformities  of  the  jaws,i03i-i055 

lip,  506-562 
maxillee,  613 
nose,  515 

tongue,  311 

Deguise  operation  for  salivary  fistula,  969 
Denker  operation  on  the  antrum,  497 
Dental  caries,  753 

cysts,  836 
splints,  396 

Dentinomata,  867 

Dento-alveolar  abscess,  758 
escape  of  pus,  758 
treatment,  758 

Dento-alveoliti«,  751 

autogenous  vaccines  in,  782 
bacillus  fusiformis  in,  762 
cause  of  pericementitis,  755 

of  tooth  decay,  753 

dental  nomenclature  in,  751 
emetine  in,  782 
etiology,  770 

harmfulness  of  nerve-killing    drugs, 
754 

influence  of  general  diseases,  772 
local  treatment,  782 
medication,  780 
pathology,  753 

preserving  teeth,  754 
pulpitis  in,  754 

pyorrhea  complex,  771 
simplex,  770 

resulting  from  mineral  poisoning,  770 

streptococcus  pyogenes  in,  762 treatment,  777 

Dermoids,  105 

enterocyst,  105 

Diagnosis.  See  under  various  diseases  and 

injuries. 
Dieffenbach  plastic  operation,  747 

stomatoplasty,  746 

Diphtheria,  299 

Dislocation  of  the  mandible,  420 
backward,  426 
central,  427 

congenital,  427 

forward,  420 
etiology,  420 

reduction,  421 

symptoms,  420 habitual,  424 

old  dislocations,  423 

operative  methods,  McGraw's,  424 outward,  427 

Dislocations,  233 

congenital,  236 

pathological,  236 
pathology,  234 

spontaneous,  236 
traumatic,  233 

diagnosis,  235 
signs  of,  234 
treatment,  235 

Dressings,  sterilization,  139 
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Ducts,  Stenson's,  966 
Wharton's,  982 

Elevator,  Brophy  tooth,  801 
periosteal,  673 

Embolism,  207 

Empyema  of  the  antrum  of  Highmore, 

481 acute,  481 
diagnosis,  487 

pathology,  484 

prognosis,  490 
symptoms,  484 
treatment,  490 

chronic,  491 

antral  plug,  501 
diagnosis,  493 

drainage  through  lateral  wall,  497 
through  tooth  socket,  496 

operation,  500 
paths  of  exit  of  pus,  485 
prognosis,  493 

symptoms,  491 
therapeutics,  209 
treatment,  494 

Canfield  operation,  497 
Denker  operation,  497 

Mikulicz  operation,  497 

Sluder  operation,  497 

Enamelomata,  866 

Endothelioma,  104 

hemangio-endothelioma,  105 

lymphangio-endothelioma,  105 
perithelioma,  105 
structure,  104 

Eosinophilia,  275 

Epithelioma  of  the  lip,  1060 
Epulis,  895 

treatment,  898 

Erysipelas,  46 
complications,  46 
diagnosis,  47 
etiology,  46 

of  the  fauces,  47 

symptoms,  46 
treatment,  47 

.Erythema    Migrans   Linguae    (Geograph- 
ical tongue),  313 

Ether,  163 

Ethyl  chloride,  169,  184 
Eucain,  182 
Eugenics,  985 

External  carotid  artery,  ligature  of,  1025 

Extra-articular  ankylosis,  465 
Extraction  of  teeth,  783 

accidents,  802 
fracture  of  alveolar  process,  803 

of  mandible,  803 

of  sound  teeth,  802 

of  tuberosity  of  the  bone,  802 
fractures,  802 

opening  antrum,  802 
careless  extraction,  783 

contra-indications,  789 
education  of  the  laity,  785 
elevators  for,  797 

extraction  of  children's  teeth,  796 of  roots,  796 

forceps  for,  797 

forces  employed  on  permanent  teeth, 
801 indications,  794 

for  deciduous  teeth,  794 

for  permanent  teeth,  794 
instruments,  797 

author's  tooth  elevators,  797 
forceps  for  permanent  teeth,  797 

loss  of  teeth  irreparable,  784 

operation,  801 
poistion  of  operator  and  patient,  795 
preparation  of  patient,  795 

presert'ation  of  deciduous  teeth,  786 
prevalence  of  diseased  teeth,  783 

Facial  artery,  ligature  of,  1027 
clefts.     See  Harelip. 
paralysis,  953 

of  bulbar  origin,  955 

of  cerebral  origin,  955 

of  intra-temporal  origin,  955 
of  peripheral  origin,  954 
prognosis,  955 
treatment,  955 

Fauces,  adhesions,  300 
Fibroma,  89 

of  parotid  gland,  974 
of  tongue,  320 

Fischer  syringe  for  local  anesthesia,  188 
Fissures  of  lip,  557 

of  tongue,  318 
Fistula,  119 

salivary.     See  the  Salivary  Glands. 
Flaps.     See     Cleft    Palate     and     Plastic 

Surgery. 

Fracture,  Band  splints,  397 
of  the  alveolar  process,  407 
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Fracture  of   bones   of  the  face,  classifi- 
cation, 369 

of  the  condyloid  process  of  mandible, 

406 of  coronoi
d  

process
  

of  mandibl
e,  

407 

of  the  mandibl
e,  

381 

ankylosis  following,  406 
apparatus  for  treating,  394 

interdental  splints,  396 

Angle  splint,  400 
Band  splint,  397 

Gilmer  splint,  400 
Gunning  splint,  396 

Hammond  appliance,  402 
Kingsley  splint,  397 

Lane  metal  splint,  401 
Swaged  splint,  399 
Tube  splint,  399 

plaster  cast  for  splints,  396 
complications,  408 

fibrous  union,  409 

vicious  union,  409 
infection,  408 

osteomyelitis,  408 

diagnosis,  386 

displacement  of  fragments,  385 
force  required,  383 

historical  description  of  the  treat- 
ment, 387 

interdental  splints,  396 

Lane  metal  splint,  401 
line  of  fracture,  384 

paralysis  of  the  sensory  nerve  due 
to  callus,  386 

prognosis,  387 
symptoms,  384 
treatment,    392 

in  edentulous  mouths,  401 
wiring  the  bones,  404 

with  dislocation  of    the  temporo- 
mandibular arctiulation,    384 

of  maxillae,  369 

after-treatment,  379 
complications,  375 

neuralgia,  377 
diagnosis,  377 
infection,  376 

prognosis,  377 
symptoms,  374 
teeth  as  a  cause  of  infection,  376 
treatment,  377 

of  the  ramus  of  mandible,  406 
treatment,  406 

Fracture  of  the  teeth,  411 

Fractures,,  compound,  treatment,  231 

complicated,  222 

complications,  226 
occurring  after  treatment,  231 

delayed  union,  231 
false  joint,  232 

exciting  causes,  220 

in  general,  220 

predisposing  causes,  220 
remote  complications,  227 

repair,  228 
separation  of  epiphysis,  223 

signs  and  symptoms,  223 

simple,  after-treatment,  230 
operative  treatment,  230 
treatment,  229 

spontaneous,  221 
time  required  for  union,  228 
varieties  of,  221 

Frost  bite,  1 1 1 
treatment,  112 

Gag,  Brophy,  672 
Ferguson,  676 
Heister,  676 
Lane,  679 

Gangrene,  10,  106 
acute  emphysematous,  110 
cancrum  oris,  109 
diabetic,  109 

dry,  108 
due  to  Raynaud's  disease,  109 embolic,  109 

etiology,  106 
infective,  109 

moist,  108 
noma,  109 

senile,  109 

signs  of,  107 
thrombotic,  109 

tissue  changes  following,  no 
traumatic,  direct,  109 

indirect,  109 

treatment,  no 

Garretson  operation  on  the  fifth  nerve, 
949 

Geographical  tongue,  313 
Gilmer  splint,  400 
Glanders,  38 

etiology,  38 

diagnosis,  39 

symptoms,  38 
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Glanders,  treatment,  39 
Glands.     See  also  parotid  and  other  glands. 

development  of  the  salivary,  359 

Stenson's  duct,  359 
parotid,  364,  957 

salivary,  957-984 

sublingual,  360-364 
submaxillary,  359-364 

Glioma,  93 
Glossitis,  313 

Glossodynia  exfoliativa,  309 
Gloves,  rubber,  sterilization  of,  139 
Gonococcus,  48 

Gonorrhea,  48 
diagnosis,  50 
etiology,  48 

of  throat  in  cleft  palate,  52 

systemic  complications,  49 
treatment,  51 

Grafting,  skin,  741 

Gums,  abscess  of,  761 

hypertrophy  of,  1056 
mucous  cyst  of,  1058 
nevus  of,  1058 
tuberculosis  of,  1057 

Gunning  splint,  396 

Gun-shot  wounds,  125 

Hairy  tongue,  314 

Hammond  splint,  402 

Hands,  surgeon's,  preparation  of,  135 
Hard  palate,  362 

Harelip,  506-562 
adrenalin  in,  519 

after-treatment,  552 
classification,  506 

complicated  harelip,  507 
complicated  double  harelip,  534 

operation,  536 

complications  following  double  hare- 
lip operations,  537 

contraction  and  recession  of  lip, 

541 
operation,  542 

infection  of  lip,  556 
nose  defects,  537 

nose  flattened,  operation,  537 

congenital  fissures  of  lower  lip,  557 
definition,  506 

double  or  bilateral  harelip,  527 
classification,  527 

nose  in  simple  double  harelip,  528 
operation,  528 

Harelip,  flexibility  of  tissues  of  face,  560 
lip  pits,  557 

median  cleft  in  lower  lip,  559 
mortality  in,  557 

post-operative  treatment,  552 
principles  of  harelip  treatment,  512 

hemorrhage  in  harelip,  519 
horse-hair  in,  514 
nose  clamp,  516 
nose  deformity,  515 

present  aim,  514 

results  in  old  operative  methods, 

512 

suture 
 
materia

l,  
514 

prepar
ation 

 
of  patient

,  
512 

simple 
 
notch  operati

on,  
520 

single, 
 
520 

operation,  520 

preventing  depression  in  lip,  524 
relieving  lip  tension,  525 

other  operations,  527 

when  to  operate,  511 

Harsha  operation  for  protrusion  of  the mandible,  1049 

Hemorrhage,  141 

angiorrhaphy,  148 
arterial,  141 

blood  in  the  mouth,  causes,  142 

blood-vessel  anastomosis,  148 
Lespinasse  magne:>ium  ring,  149 

capillary,  141 

closing  the  lumen  of  the  vessel,  147 

control  of  severe  types  of  specific 
hemorrhages,  152 

jaw,  152 tongue,  152 
tonsil,  152 

diagnosis,  144 

drugs  in  hemastasis,  145 
hemophilia,  153 

increasing  the  coagulability  of  the 
blood,  146 

local  conditions  in  mouth,  142 

production   of   retraction   and    con- 
traction of  vessel  wall,  145 

symptoms,  general,  143 

symptoms  of,  into  the  mouth,  143 
transfusion,  151 
treatment,  141,  144 

constitutional,  151 
venous,  141 

Hemolysin,  77 

Hemophilia,  153 



INDEX 

1077 

Herpes  of  the  lip,  1057 
Holocain  hydrochlorate,  183 

Hydrophobia,  36 
pathology,  36 
etiology,  36 
diagnosis,  37 

symptoms  in  man,  36 
treatment,  37 

Hydrops  antra,  844 

prognosis,  847 
symptoms,  847 
treatment,  847 

Hyperemia,  Bier's,  14 
Hypergeusia,  308 
Hypogeeuia,  307 
Hutchinson  teeth,  65 

Ichthyosis,  316 
Immunity,  vaccine  and  serum  therapy, 

73 

acquired  immunity,  75 
manner  of  production,  75 

acquired  resistance,  75 

agglutination,  74 
agglutinins,  78 
alexins,  74 
antitoxin,  76 

bacteriolysin,  hemolysin  and  cyto- 
lysin,  77 

effects  after  injecting  vaccine,  81 

methods  of  immunization,  76 
natural  immunity,  73 

natural  toxin  immunity,  74 

passive  immunity,  75 

phagocytosis,  73 
precipitins,  79 

production     of     artificial     leuco- 
cytosis,  80 

Impaction  of  teeth,  803 
acute  mania  in,  282 

cause    of    temporo-mandibular   ar- 
thritis, 810 

diagnosis,  810 

post-operative  treatment,  816 
treatment,  812 

Implantation  of  teeth,  819 
conclusions,  830 

Fredel's  experiments,  822 
necessity  of  vital  connection,   820 

operation,  823 
pericementum  in,  820 
time  required  to  secure,  825 

Impressions,  996 

Impressions,  adjustment,  998 construction,  997 

indications  for  use,  997 
making  casts,  996 

method  of  taking,  996 

Incised  wounds,  121 
Infant  feeding,  1004 

artificial  feeding,  1014 

collecting  and  testing  mother's  milk, 

1009 

composition  of  mother's  milk,  1015 
contra-indication  to  nursing,  lOio 

controlling   mother's   milk   by   diet, 

1009 

determining  amount  of  milk   baby 
receives,  1012 

determining  food  tolerance,  loio 
difficult  feeding  cases,  1006 

drugs  passing  into  milk,  loio 
duration  of  each  nursing,  1005 
hours  of  feeding,  1005 

management  of  breasts,  1007 

mother's  milk,  1004 
normal  weight  increase,  1012 
stomach  capacity,  1005 

wet  nurses,  10 10 
when  to  start,  1004 

Infarcts,  27 

Infection,  6 
antral,  481 

auto-infection,  7 

conditions  favorable  for,  6 
unfavorable  for,  7 

general,  7 local,  7 

oral,  282 

pyemia,  7 
sapremia,  7 

[sepsis,  7 

[septicemia  or  bacteremia,  7 
Infections  of  blood-vessels,  194 of  bone,  237 

of  the  jaw-bones,  434 

of  the  lymphatics,  209 
of  the  mouth,  279 

of  peridental  tissues,  751 
of  salivary  glands,  959 

oral,  282 

specific,  53-72 
Inflammation,  7 

acute,  10 

symptoms,  11 
treatment  of,  12 
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Inflammation,  causes  of,  8 
chronic,  15 

treatment  of,  15 

coagulation  necrosis,  9 
colliquative  necrosis,  9 

gangrene,  10 
histology  of,  8 

organization,  10 

resolution,  10  ■ 
suppuration,  10 
termination  of,  10 

tissue  changes  in,  9 
treatment  of  bacterial  inflammation, 

13 

of  non-bacterial  inflammation,  13 
ulceration,  10 

varieties  of,  12 
catarrhal,  12 

croupous  or  plastic,  12 
diphtheritic,  12 

parenchymatous   and   interstitial, 
12 

phlegmonous,  12 
Inflammations  of  the  mouth,  279 

of  the  tongue,  307 

Injection,  alcoholic,  940 
in  local  anesthesia,  189 
of  the  fifth  nerve,  941 

of  the  maxillary  branches,  941-2 
of  the  second  division,  941 

of  the  terminal  branches,  944 

of  the  third  division,  941 

normal  salt  solution  intravenously,  24 
subcutaneously,  24 

paraffin,  993 

Interdental  splints,  396 

Angle,  400 
Gilmer,  400 
Gunning,  396 

Hammond,  402 
Kingsley,  397 

Lane,  401 
Swadge,  399 
Tube,  399 

Jaw,  lower,  disarticulation  of  half,  910 
whole,  912 

dislocation,  420-427 
excision  of,  904 

fractures  of,  381 

protrusion  of,  1032 
retrusion,  1035 

upper,  excision  of,  913 

Jaw,  upper,  fracture  of,  369 
protrusion,  1036 
retrusion,  1036 

Jaws,  actinomycosis  of,  440 
ankylosis  of,  454 

arsenical  necrosis  of,  448 
carcinoma,  875 

infections,  428 

mercurial  necrosis  of,  448 

phosphorous  necrosis  of,  443 

protrusion  of  both,  1036 
tabetic  atrophy  of,  449 
tuberculosis  of,  434 

Junker  apparatus  for  anesthesia,  167 

author's  modification,  167 

Kaufman   operation   for  salivary  fistula, 

969 
Kingsley  splint,  397 

Kocher  operation  to  remove  the  tongue, 

340 

Koplik
  

spots, 
 
299 

Kronlei
n    

operati
on  

on    the  fifth   nerve, 

949 

Kuhn  and  Brunz  operation  on  the  fifth nerve,  948 

Lane  mouth  .gag,  679 

operation  on  cleft  palate,  680 
splints,  401 

Langenbeck  operation  for  salivary  fistula, 

969 
plastic  operation,  746 
tongue  operation,  337 

Leontiasis  ossea,  251 

diagnosis,  252 

symptoms,  252 
treatment,  252 

Leucocytosis,  271 
ante-mortem,  273 

cachectic  and  post-hemorrhagic,  273 
following  medicinal  and  therapeutic measures,  273 

from  other  causes,  274 

pathological,  272 

physiological,  127 
Leucopenia,  275 
Leucoplakia,  314 

diagnosis,  315 

pathology  and  symptoms,  314 
treatment,  316 

Ligature  of  arteries,  1022 
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Ligatures,  common  carotid,  1022 

anatomy,  1022 
collateral  circulation,  1024 

dangers,  1024 

incision,  1023  - 
coronary,  1029 

anatomy,  1029 
incision,  1030 

external  carotid,  1025 
anatomy,  1025 

dangers,  1026 
incision,  1025 

facial,  1027 

anatomy,  1027 

dangers,  1029 
incision,  1027 

lingual,  1026 
anatomy,  1026 

dangers,  1027 
incision,  1027 

temporal,  1029 
anatomy,  1029 

dangers,  1029 
incision,  1029 

Light,  ideal  for  operating  room,  601 

Lingua  nigra  or  black  tongue,  314 
Lingual  artery,  ligature  of,  1026 

Lip  clefts,  506 
pits,  557 

Lipomata,  91 
Lips,  angioma,  1059 

treatment,  1060 
carcinoma  of,  1060 

clefts  of,  506 
cracked,  1058 

diseases  of,  1056 

epithelioma  of,  1060 
treatment,  1060 

harelip.     See  Harelip. 
herpes  of,  1057 
macrocheilia,  1056 

mucous  cysts  of,  1058 
nevi,  1058 

syphilis  of,  1057 
tuberculosis  of,  1057 

warty  growths,  1059 

Local  anesthesia,  180-192 
adrenalin  in,  185 
cocain  in,  180 

ethyl  chlorid  in,  184 
for  skin  operations,  181 

hypodermic  armamentarium  in,  187 
novocain  in,  184 

Local  anesthesia,  technic  of  injection,  li 
Lock-jaw,  30 

Ludwig's  angina,  301 
symptoms,  302 
treatment,  303 

Lupus,  68 
Luxation,  233 

Lymphadenitis,  treatment,  211 
tuberculous,  212 

Lymphadenoma,  213 

Lymphangiectasis,  210 
treatment,  211 

Lymphangioma,  92,  210 
treatment,  211 

Lymphangitis,  209 

Lymphatics,  diseases  of,  209 

lymphadenitis,  acute,  211 
chronic,  211 

chronic  syphilitic,  212 
tuberculous,  212 

diagnosis,  213 
treatment,  213 

lymphadenoma,  213 

lymphangiectasis,  210 

lymphangioma,  210 
lymphangitis,  acute,  209 

chronic,  210 

lympho-sarcoma,  214 
infection  of,  209 

Lymphocytosis,  275 

Lympho-sarcoma,  214 

Macrocheilia,  1056 
Macroglossia,  311 

Malignant  tumors,  84 
Mandible,  actinomycosis  of,  441 

anesthesia  of,  189 
dislocation,  420 

backward,  426 
central,  427 

congenital,  427 

forward,  420 
habitual,  424 
outward,  427 

excision  of,  904 

fracture  of,  381 

body,  382 
complications,  408 

condyloid  process,  406 

symptoms,  406 
of  coronoid  process,  407 
of  the  ramus,  406 
splints,  396 
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Mandible  fracture,  symptoms,  384 
treatment,  392 

multilocular  cysts  of,  856 

protrusion,  1032 
retrusion,  1035 

resection  of,  904 

by  external  incision,  912 
entire  removal  of,  912 

partial,  908 
syphilis  of,  429 
weakest  points,  383 

Mandibular  joint,  acute  synovitis,  450 
complications,  451 

symptoms,  450 
treatment,  451 

arthritis  deformans,  452 
symptoms,  453 
treatment,  453 

diseases  of,  450 

gonorrheal  rheumatism,  451 
neurosis  of,  439 

suppuration  of  the  joint,  451 
symptoms,  452 
treatment,  452 

tuberculosis  of,  439 

Margoldt  plastic  operation,  743 
Maternal  impression  as  a  cause  of  cleft 

palate,  579 

Maxillee,  actinomycosis  of,  441 
anesthesia  of,  190 
fracture  of,  369 

multilocular  cysts  of,  856 

protrusion,  1036 
resection  of,  904 

of  the  whole,  917 

retrusion,  1036 

Maxillary  antrum.     See  Antrum. 
Measles,  299 

Mechanical  treatment  of  cleft  palate,  717 
Mercurialism,  61,  448 
Mikulicz  disease,  972 

operation  on  the  antrum,  497 
on  the  fifth  nerve,  949 

Mineral  poisoning,  443 

Moeller's  glossitis,  316 
Mortality  of  operations  in  cleft  palate, 

713 
in  harelip,  557 

Mouth,  actinomycosis  of,  440 
anatomy,  360 

bacteria,  282 
chancre,  56 

development,  354 

Mouth,  development  of  the  teeth,  355 
of  tongue,  358 

diseases  of,  428 

disinfection  and  asepsis,  904 
hard  palate,  362 
infection,  279 

^  channels  of,  284 
palatal  plates,  354 

physiology,  367 
Rathke's  pouch,  355 
salivary  glands,  359 
soft  palate,  363 

syphilis  of,  428 
tuberculosis  of,  434 

Mucous  cysts,  847 

Mumps,  961 
etiology,  961 

pathology,  961 

symptoms,  962 
treatment,  962 

Murphy  drop  method  of  proctoclysis,  24 Myoma,  93 

Myositis,  syphilitic,  470 
Myotomy,  Agnew,  705 

Fergusson,  704 

Myxomata,  90 

Naso-pharynx,  syphilis  of,  434 

Neck,  operation  upon  glands  of,  1064 
Necrosis,  106 

arsenical,  448 

coagulation,  9 
colliquative,  9 

etiology,  106 
mercurial,  448 

phosphorus  necrosis  of  jaws,  443 

Nerves,  alcoholic  injection  of,  940 
compression,  214 
facial,  paralysis,  953 

fifth,  affections  of,  919 
injections  of,  940 
neuralgia  of,  919 

injuries  of,  214 

to  special  nerves,  218 
facial  paralysis,  218,  953 

fifth  nerve,  218 
fourth  nerve,  218 

optic  nerve,  218 

phrenic  nerve,  218 
recurrent  laryngeal  nerve,  218 
seventh  nerve,  218 
sixth  nerve,  218 

spinal  accessory  nerve,  218 
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Nerves,  injuries  to  third  nerve,  218 

vagus  nerve,  218 
neuralgia,  217 
neuritis,  219 

reaction  of  degeneration  215 

repair  of  ruptured  mixed  nerve,  2i9 
rupture,  215 

Neuralgia,  217 

odontoma  as  a  cause,  872 
trigeminal,  919 

Neuritis,  219 

Neuro-fibroma,  94 
Neuroma,  94 

Neurosis  of  mandibular  joint,  439 
Nevi,  1058 

Nicoladoni  operation  for  salivary  fistula, 

968 Nitrous
  

oxide, 
 
161 

Normal  salt  solution,  hypodermoclysis, 

24 

intravenous  injection,  24 

Nose,  flattened,  correction  of,  537 
in  harelip,  537 

syphilis  of,  430 
Novocain,  184 

indications  for,  189 

technic  of  injecting,  189 

Obturator,  velum,  718 
Odontomata,  863 

cementoma,  865 

classification,  863 
composite,  865 

conditions  which  simulate,  873 
definitions,  863 

dentinomata,  867 

diagnosis,  872 
enamelomata,  866 

epithelial,  864 
fibrous,  864 

follicular,  865 
mixed,  867 

pathological  anatomy,  865 
radicular,  865 

symptoms,  872 
treatment,  874 

Operations.     See  various  parts  involved. 
Oral  infections,  282 

channels  of  infection,  284 

general  effects,  286 
immunization,  282 
local  effects,  284 

prophylaxis,  289 

Oral  specific  effects,  289 

speculum,  672 
treatment,  290 

Orthoform,  184 

Osteitis  deformans,  248 
Osteochondritis,  245 
Osteoma,  92 

Osteomalacia,  248 

Osteomyelitis,  acute,  239 

complications,  241 

differential  diagnosis,  241 etiology,  239 

pathology,  239 

prognosis,  241 
symptoms,  240 
traumatic,  242 

treatment,  241 
bacteria  in,  239 

Osteoperiosteitis,  chronic,  242 
Owen  harelip  operation,  527 

Palate,    563 

cleft.     See  also  Cleft  Palate. 
hard,  362 

syphilis  of,  428 soft,  363 

Palatorrhaphy,  614 

Palsy,  Bell's,  953 
Pancoast   operation   on   the  fifth  nerve, 

950 

Papilloma  of  mucous  membrane,  94 
of  the  tongue,  321 

Parageusia,  309 

Paralysis,  facial,  953 

of  the  tongue,  310 

Parasites,  2 
of  the  blood,  276 

of  the  mouth,  282 
Parotid  gland,  957 

actinomycosis,  965 
calculus,  970 

etiology,  970 

symptoms,  970 
treatment,  971 

chronic  diffuse  parotitis,  963 
diagnosis,  964 
etiology,  963 

symptoms,  963 
treatment,  964 

inflammation  of,  963 
embryology,  957 

epidemic  parotitis — mumps,  961 fistula,  967 
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Parotid  fistula,  obliteration  of  the  gland 
to  cure  fistula,  969 

of  Stenson's  duct,  967 
treatment,  967 

infective  granulomata,  964 
inflammation  of,  959 

injuries  to,  958 
treatment,  959 

malformations,  958 
mixed  tumors,  977 

diagnosis,  978 
etiology,  977 

pathology,  977 

symptoms,  978 

operation  for  removal,  980 
parotid  region,  957 
parotitis,  959 

diagnosis,  960 

pathology,  960 

prophylaxis,  961 
symptoms,  960 
treatment,  961 

primary  parotitis,  959 
secondary  parotitis,  959 

Stenson's  duct,  966 
syphilis,  964 
tuberculosis,  964 

tuberculous  parotitis,  treatment,  965 
tumors,  973 

adenomata,  974 

angiomata,  973 
benign,  973 

treatment,  975 

carcinomata,  976 
treatment,  980 

fibromata,  974 
lipomata,  973 
mixed,  977 

myxomata,  974 
neuromata,  974 
sarcomata,  976 

Parotitis,  959 

Parrot's  nodes,  65 
Parvicini  lingual  nerve  operation,  951 
Perforations  of  the  palate,  698 
Pericementitis,  755 

causes,  755 

diagnosis,  757 

exciting  causes,  756 

symptoms,  756 
treatment,  757 

Peridental  tissue  infection,  751 
Periosteitis,  acute,  237 

Periosteitis,  acute,  diffuse,  239 

signs  and  treatment,  238 
Peritonsillar  abscess,  346 

Pfeifier's  phenomenon,  78 
Phagocytosis,  9,  73 

Pharyngeal  wall,  adhesions,  300 
Pharynx,  syphilis  of,  431 
Phenol,  131 
Phlebitis,  207 

Phlegmon,  12 
Phosphorus  necrosis  of  jaws,  443 etiology,  443 

latency  of  the  disease,  444 
pathology,  444 

symptoms,  446 
teeth  in  phosphorus  poisoning,  444 treatment,  447 

Physiology  of  the  mouth,  367 
digestive  action  of  saliva,  368 

ptyalin,  368 
salivary  calculus  or  tartar,  368 Pits,  lip,  557 

Plastic  surgery,  737 

Brunn  operation,  749 

in  cleft  palate,  709 

Dieffenbach  operation,  747 

epithelioma  of  lower  lip,  744 
indications,  737 

Margoldt  method,  743 

preparation  of  patient,  737 
principles  underlying,  738 
Reverdin  method,  742 
Sedillot  operation,  749 
skin  grafting,  741 
sliding,  741 
stretching,  739 

suture  material  used,  746 

Szymanowski  method,  749 
Thiersch  method,  742 

transplantation  of  flaps,  741 
upper  lip,  747 

von  Langenbach  method,  746 
Wolf  method,  742 

Plates,  Lane,  401 

Pneumococcus,  18 
Poisoning,  arsenic,  448 

mercury,  448 

phosphorus,  443 

Polypus  of  the  antrum,  504 
diagnosis,  505 
treatment,  505 

Precipitins,  79 

Preparation  of  dressings,  139 
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Preparation  of  instruments,  136 

of  operative  field,  135 

of  patient's  skin,  135 
of  rubber  gloves,  139 

of  surgeon's  hands,  135 
of  sutures,  137 

Proctoclysis,  24 
Prognathism,  1031 

asymmetry  of  the  face,  1037 
treatment,  1053 

protrusion  of  both  jaws,  1036 
treatment,  1053 

of  mandible,  1032 

Blair  operation,  1045 

Cryer  operation,  1043 
Harsha  operation,  1049 

preparation  for  operation,  1042 
treatment,  1038 

of  maxillae,  1036 
treatment,  1051 

retrusion  of  mandible,  1035 

Cryer  operation,  1053 
treatment,  1052 

of  maxillas,  1036 
treatment,  1052 

signs    of    protrusion     of    mandible, 1034 

treatment,  
1038 

Prosthesis,  
991 

materials  used,  994 
bone,  994 
celluloid,  994 
gold,  994 

gutta  percha,  994 
ivory,  994 
rubber,  994 

sponge  grafting,  995 
value  of,  991 

Protargol,  132 

Puncture  wounds,  124 
Pyemia,  7,  27 

diagnosis  and  prognosis,  28 
etiology,  27 

pathology,  27 

symptoms,  28 
treatment,  28 

Pyorrhea  alveolitis,  770 
complex,  771 

simplex,  770 
classification,  770 

Quinin  bisiilphate,  1 83 

Quinsy,  346 

Radicular  odontoma,  865 
Ramus,  fracture  of,  406 Ranula,  847 

Blandon's  ranula,  849 
complicated  ranulas,  849 
diagnosis,  849 

incisive  ranula,  849 

silver  ring  in,  851  '     ■ 
sublingual  ranula,  848 
submaxillary  ranula,  849 
treatment,  850 

Ray  fungus,  39 

Resection  of  the  mandible,  904 
indications  for  removal,  904 

ligation  of  external  carotid  artery 
preliminary  to,  899 

partial  resection  of  the  mandible, 

908 

remova
l  

of  entire 
 
mandib

le,  
912 

of  the  maxilla
s,  

913 

resection    of    a    portion     of    the maxilla,  915 

resection  of  the  whole  maxilla,  917 

of  the  tongue, Kocher  operation,  340 
Retrusion,  mandible,  1035 

treatment,  1052 
maxillae,  1036 

treatment,  1052 

Reverdin  plastic  operation,  742 
Rhabdomyoma,  93 
Rickets,  245 

pathology,  246 
treatment,  247 

Roser  lingual  nerve  operation,  951 
Rubber  velum,  597 

Saline  transfusion,  24 

Saliva,  digestive  action  of,  368 
Salivary  calculi,  774,  970 

treatment,  777 
fistula,  967 

treatment,  967 

of  Stenson's  duct,  967 
diagnosis,  968 

Nicoladoni  operation,  968 

symptoms    968 treatment,  968 
glands,  957 

actinomycosis,  965 
adenoma  of,  974 

angioma  of,  973 

benign  tumors  of,  973 
carcinoma  of,  976 
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Salivary  glands,  chronic  inflammation  of, 

963 
embryology  of,  957 

infective  granuloma,  964 
inflammation  of,  959 
injuries  to,  959 

malformations  of,  958 

secondary  infections  of,  959 

syphilis  of,  964 
tuberculosis  of,  964 
tumors  of,  973 

benign,  973 
mixed,  977 

Von  Mikulicz's  disease,  972 
wounds  in,  959 

Salivation,  61 

Salvarsan  in  syphilis,  62 

Saprophyte,  2 
Sapremia,  7,  23 

diagnosis,  24 

symptoms,  23 
treatment,  24 

Sarcinas,  2 
Sarcoma,  95 

alveolar  sarcoma,  100 

angio-sarcoma,  100 
chloroma,  100 

chondro-sarcoma,  99 

fibro-sarcoma,  98 
giant  celled  sarcoma,  98 

lipo-sarcoma,  99 

lympho-sarcoma,  100 
malignancy,  96 

melano-sarcoma,  100 

myelo-sarcoma,  100 
myxo-sarcoma,  99 
osteo-sarcoma,  99 
round  celled  sarcoma,  96 

spindle  celled  sarcoma,  96 
of  the  tongue,  322 

treatment,  322 

Scalds,  112 

Sclerosing  glossitis,  318 
Scurvy,  247 

Sedillot  plastic  operation,  749 
Sepsis,  7 

Septicemia,  7,  25 
diagnosis,  26 

symptoms,  25 
treatment,  26 

Serum,  antitetanic,  32 

Slabo's  anthrax,  35 

Slobenheim's  anthrax,  35 

Serum  therapy,  73 
Shock,  154 

diagnosis,  155 

exciting  causes,  154 

in  cleft  palate  operations,  609 

predisposing  causes,  154 
symptoms,  155 
treatment,  155 

active,  156 
Sinus,  119 

in  lower  lip,  557 

Skin-grafting,  741 

Skin,  local  anesthesia  of,  181 
Sluder  operation  on  the  antrum,  497 
Smoker's  patch,  314 
Smooth  tongue,  316 
Soft  palate,  363 

Solution,  normal  salt,  24 

Wright's,  14 
Sonnenberg  and  Lucke  operation  on  the 

fifth  nerve,  948 

Specific  infections,  53-72 
Speculum,  oral,  672 
Speech,  cleft  palate,  728  . defective,  729 

exercises,  735 
habits,  729 

interfertoce  with,  728 
organ  perversion  in,  733 
tongue  contacts  in,  734 training,  734 

when  to  correct,  729 

Spinal  anesthesia,  178 

Spirillum,  2 
Spirocheta  pallida,  53 
Splints,  396 

Angle,  400 band,  397 

Gilmer,  400 
Gunning,  396 

Hammond,  402 
interdental,  396 
Kingsley,  397 

Lane  metal,  401 
Rutenick,  404 
Sands,  403 
Sauer,  403 
swaged,  399 

Tanes,  403 tube,  399 

Sprains,  232 
diagnosis  of,  233 
treatment  of,  233 
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Stab  wounds,  124 

Staphylococcus  pyogenes,  16 
Staphyloplasty,  614 

Staphylorrhaphy,  614 

Stenson's  duct,  966 
calculus,  970 
fistula,  967 

Braun  operation,  969 

Deguise  operation,  969 
Kaufman  operation,  969 

von  Langenbeck  operation,  969 
Nicoladoni  operation,  968 

symptoms  and  diagnosis,  968 
treatment,  968 

foreign  bodies,  972 
inflammation,  966 

etiology,  966 

symptoms,  966 
treatment,  967 

injuries,  966 
stenosis,  967 

Stomatitis,  291 

acute  catarrhal,  292 
etiology,  292 

symptoms,  293 
treatment,  293 

aphthous,  296 
classification,  291 

gangrenous,  297 
pathology,  297 

symptoms,  298 
treatment,  298 

herpetic,  295 
etiology,  295 

symptoms,  295 
treatment,  295 

mercurial,  61 

mycotic,  296 
diagnosis,  297 

etiology,  296 

symptoms,  296 
treatment,  297 

symptomatic  mouth  lesions,  298 
diphtheria,  299 
measles,  299 

scarlet  fever,  299 

typhoid  fever,  299 
ulcerative,  293 

etiology,  293 

symptoms,  294 
treatment,  294 

Stovain  hydrochlorate,  183 

Streptococcus  pyogenes,  16 

StreptothrLx  actinomyces,  39 

Sublingual  glands,  981 
ranula,  848 

Submaxillary  gland,  calculus,  983 

glands,  981 ranula,  849 

and  sublingual  glands,  acute  inflam- mation, 983 

symptoms,  983 
chronic  inflammation,  983 

injuries  to,  982 

Supernumerary  teeth,  581 

Suppuration,  15 
abscess,  15 

cellulitis,  15 

etiology,  16 

ulcer,  16 

Surgical  engine,  258 Sutures,  137 

Swadge  splint,  399 

Syncope,  157 
Syphilis,  53 

alopecia,  58 
CoUes'  law,  53 

condylomata  lata,  57 
constitutional  symptoms,  59 etiology,  53 

in  cleft  palate,  715 
inherited,  64 

treatment,  65 iritis,  58 

leucoderma  syphilitica,  57 

mercury  treatment,  61 
method  of  acquiring,  53 
of  bones,  244 

of  the  lip,  1057 

of  the  mouth,  428 

late    hereditary    syphilis    of    the mandible,  429 

perforations  of  palate,  428 

syphilitic  osteitis,  428 
treatment,  429 

of  the  naso-pharynx,  434 
of  the  nose,  430 

.  diagnosis,  431 
early  stages,  430 

fibroid  degeneration  in,  431 
gummata  of  nose,  430 
treatment,  431 
turbinates,  431 

of  parotid  gland,  964 
of  the  pharynx,  431 

diagnosis,  432 
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Syphilis  of  the  pharynx,  early  stages,  431 
gummata  of  the  pharynx,  432 
inherited,  432 
treatment,  434 

of  the  tongue,  317 
chancre,  317 

gumma,  318 
mucous  patch,  318 
sclerosing  glossitis,  318 

syphilitic  fissures,  318 
of  tonsil,  350 

papular  syphilide,  57 

primary  or  chancre  stage,  diagnosis 
of,  56 

pathology  of,  54 

symptoms  of,  55 
treatment,  60 

psoriasis  palmaris  or  plantaris,  57 
pustular  syphilide,  58 
rupia  syphilitica,  58 
salvarsan  in,  62 

contra-indications,  63 
Herxheimer  reaction,  63 

indications  for  the  use  of,  62 

symptoms  following  use  of,  63 

secondary  or  systemic  stage,  cuta- 
neous lesions  of,  56 

diagnosis,  59 

pathology,  56 
treatment,  61 

serpinginous  syphilide,  58 
spirocheta  pallida,  53 
tertiary  or  gummatous  stage,  59 

pathology,  60 

symptoms,  60 
treatment,  62 

Syringe,  Wooley,  696 
Szymanowski  plastic  operation,  749 

Tartar,  774 
Teeth,  as  cause  of  infection  in  fracture  of 

maxillse,  376 

calcification,  786 
cement,  357 

decalcification,  786 

deciduous     teeth,     indications     for 
extraction,  794 

influence  upon  development  of 
jaw  bones  and  face,  786 

preservation,  786 
time  of  eruption,  789 

.    dental  ridge,  355 
dentin,  357 

Teeth  development,  355  -i enamel  organ,  355 enamel,  357 

eruption,  357 

extraction,  783 

fracture  of,  41 1 
germs,  355 

Hutchinson,  65 

impacted,  803 

cuspid,  806 
permanent,  805 
supernumerary,  803 
third  molar,  805 

trifacial  neuralgia  in,  803 

implantation  of,  819 

importance  of  deciduous  cuspid,  806 
in  cysts,  836 

in  hard  palate,  809 
innervation  of,  933 

nutritional  changes,  808 
papillae,  355 

permanent    teeth,     indications    for extraction,  794 

time  of  eruption,  789 

position  of  impacted  teeth,  810 
of  supernumerary,  809 

structure,  362 

supernumerary,  581 

transplantation  of,  819 
varieties  of,  361 

Temporal  artery,  ligature  of,  1029 

Temporo-mandibular  articulation,  anky- losis of,  454 

diseases  of,  450 

suppuration  of,  451 
Teratomata,  105 
Tetanus,  30 

acute,  diagnosis  of,  32 
bacillus,  30 
chronic,  32 

diagnosis,  32 
etiology,  30 

following  extraction  of  teeth,  31 
pathology,  31 

prognosis,  32 
symptoms,  31 
treatment,  32 

Tetracoccus,  2 

Thiersch  plastic  operation,  742 
Thrush,  296 

Tic  douloureux.     See  Trigeminal  neural- 

gia. 

Tissue  destructive  processes,  106 
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Tissue  burns,  112 
caries,  119 

fistula,  119 

frost  bite,  1 1 1 

gangrene,  106 
necrosis,  106 

scalds,  112 
sinus,  119 

ulcers,  1 14 

Tongue,  304 
acute  glossitis,  313 

symptoms,  313 
treatment,  313 

ageusia,  307 

anatomy,  304,  366 
anesthesia,  309 

angioma,  320 

ankyloglossia  or  tongue-tie,  311 
black  tongue,  314 

blood-vessels,  306 
carcinoma  of,  323 

after-treatment,  342 
Butlin  operation,  338 
diagnosis,  329 

exciting  cause,  323 

Kocher  operation,  340 
Langenbeck  operation,  337 

pathology,  324 

prognosis,  332 
symptoms,  325 
tissue  necessary  to  remove,  334 
treatment,  333 

when  operable,  331 
chancre,  317 

cleft  of,  312 

chronic  superficial  glossitis,  313 

development,  304,  358 
disorders  of  motility,  310 

erysipelas,  141 

erythema    migrans    linguae     (geo- 
graphical tongue),  313 

fibroma,  320 

fissures,  syphilitic,  318 
forceps,  602 

geographical,  313 

glands,  306 
gumma,  318 
herpes,  319 

hyperesthesia,  309 

hypergeusia,  308  > 
hypogeusia,  307 
ichthyosis,  316 

injuries  to,  321 

Tongue  keloid,  320 
leucoplakia,  314 

etiology,  314 

pathology,  314  ^ 

symptoms,  314  ■  ' treatment,  316 
lingua  nigra,  314 

lipoma,  321 

lymph-vessels,  307 
macroglossia,  311 
mucous  patch,  318 
muscles,  358 
nerves,  307 

papilloma,  321 
parageusia,  309 

paralysis,  310 
etiology,  310 

prognosis,  310 
symptoms,  310 
treatment,  310 

paresthesia,  309 

pigmented,  319 
sarcoma  of,  322 

sclerosing  glossitis,  318 
smoker's  patch,  314 
smooth  tongue,  316 

syphilitic  fissures  of,  318 
treatment  of  nervous  disorders,  309 
tuberculosis  of,  316 

etiology,  316 

symptoms,  317 
treatment,  317 

tumors  of,  319 Tonsil,  343 

calculus  of,  349 

carcinoma  of,  350 
chancre,  431 

cysts  of,  351 

syphilis  of,  317,  350 
tuberculosis  of,  350 Tonsillitis,  343 

acute  catarrhal,  344 etiology,  344 

symptoms,  344 
treatment,  345 

diffuse  (parenchymatous),  346 
follicular  (retention),  345 

treatment,  346 

chronic  (tonsillar  hyperplasia),  347 
symptoms,  348 
treatment,  348 

peritonsillar  abscess  (quinsy),  346 
symptoms,  347 
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Tonsillitis,  chronic,  treatment,  347 
Transfusion,  blood,  151 

saline,  24 

Transplantation  of  teeth,  819 
Treatment.     See  Various  subjects. 

Trigeminal  neuralgia,  919 
age  and  sex,  932 
alcohol  injection,  940 

inferior  maxillary  branch,  942 

preparation  of  patient,  940 
superior  maxillary  branch,  941 
technic,  941 

terminal  branch,  944 

treatment    of    terminal  branches, 
944 

anatomy,  933 
Gasserian  ganglion,  933 

innervation  of  teeth,  933 
locus  coeruleus,  933 

mesencephalic  nucleus,  933 
artificial  dentures  in  aged,  931 

author's  operation  for  neuralgia  of 
the  third   division   of  the  fifth 
nerve,  945 

for  removing  second    division    of 
the  fifth  nerve,  951 

carious  teeth,  921 
classification,  934 
definition,  919 

diagnosis,  937 
etiology,  919 

hypertrophy    and    atrophy   of    sec- 
ond and  third   divisions   of   fifth 

nerve,  931 

injuries  and  local  irritations  in  and 
about  the  teeth,  929 

lingual  nerve  operation,  951 
Parvicini  method,  951 
Roser  method,  951 

operative  treatment,  948 
Agnew  method,  950 

Cryer  operation,  950 
Garretson  method,  949 

Kuhn  and  Brunz  operation,  948 
lingual  branch,  948 
Mikulicz  method,  949 

Pancoast  method,  950 

Sonneberg  and  Lucke  operation, 

948 Velpeau  and  Linnhert  method,  949 
order  of  frequency  of  pain,  945 

symptoms,  934 
teeth  as  a  cause,  919 

Trigeminal  teeth  not  carious,  922 
tic  douloureux,  931 

symptoms,  934 
treatment,  938 

Tropacocain,  183 
Tube  splint,  399 

Tuberculosis,  66 
anatomical  tubercle,  69 
avenues  of  infection,  67 

Calmette's  ophthalmo-reaction,  71 
caseation  in,  68 

cold  abscess,  68 
diagnosis,  71 

etiology,  66 

exciting  cause,  66 
method  of  extension,  68 
of  the  bones,  243 

of  the  gums,  1057 
of  the  jaws,  434 

diagnosis  and  prognosis,  437 etiology,  434 

hematogenous  form,  438 
mandibular  joint  in,  439 

neurosis  of  mandibular  joint,  439 
pathology,  435 

symptoms,  435 
treatment,  438 

of  the  lips,  1057 

of  mandibular  joint,  439 

of  parotid  gland,  964 

of  the  tongue,  316 

signs  and  symptoms,  317 
of  tonsil,  350 

surgical  forms  of,  68 of  bones,  70 

of  joints,  71 

of  lymph  glands,  70 
of     mucous     membrane      of mouth,  70 

skin,  68 

of   tendons,   tendon   sheaths, 
bursas  and  muscles,  70 

verrucosa  cutis,  69 
treatment,  72 
tubercle,  67 

Von  Pirquet  cutaneous  reaction,  71 
Tumors,  83 

benign,  84 

cachexia,  86 

characteristics  of  malignancy,  86 
classification,  88 

degenerative  change*,  88 
general  consideration,  83 
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Tumors,  growth,  83 
heterologous,  95 

histoid  and  organoid,  87 

homologous,  88 
chondroma,  91 

connective  tissue  group,  88 
fibromata,  89 

diflfuse,  90 

keloid,  90 
mixed,  90 

mucous  membrane  polypi,  90 

lipomata,  91 
myxomata,  90 
osteoma,  92 

infiltration,  84 

malignant,  84 
mandibular,  863 
maxillary  863 

metastasis,  84 

method  of  spreading,  85 
mixed,  105 

of  the  antrum,  504 

of  the  blood-vessels  and  lymphatics, 

92 

angiomata,  92 

aneurysma    racemosum 
arteriale,  92 

cavernous  angioma,  92 
telangiectasis,  92 

lymphangioma,  92 
of  the  epithelium,  94 

adeno-carcinoma,  95 
adenoma,  94 

cyst  adenoma,  95 

papilloma   of   the   mucous    mem- 
brane, 94 

warts,  94 

of  the  mouth,  863 
of  muscle  tissue,  93 
adenomyoma,  93 
myoma,  93 

rhabdomyoma,  93 

of  nerve  tissue,  93 
glioma,  93 

neuro-fibroma,  94 
neuroma,  94 

of  salivary  glands,  973 
benign,  973 

malignant,  976 
mixed,  977 

of  the  tongue,  319 

angiomata,  320 
cystomata,  320 

Tumors  of  enchondromata,  320 
fibromata,  320 
keloid,  320 

lipomata,  321 

operation  for  small  tumors,  337 

papillomata,  321 
recurrences,  85 

structure,  86 

Ulceration,  10 
Ulcers,  114 

causes  of  chronicity,  116 

complications  of  chronic  ulcers,  117 
course  of  simple  ulcer,  116 
eczematous,  117 

general  features,  114 
irritable,  117 

stage  of  repair,  118 
state  of  chronicity,  116 
treatment  of  chronic  ulcers,  117 

trophic  or  perforating,  118 
Uranoplasty,  614 

Urea  and  quinin  hydrochloride,  183 
Vaccine,  73 

effects  after  injecting,  81 
prophylaxis,  79 

in  typhoid  fever,  80 

preparation  of  autogenous,  81 

therapy,  indications  for,  81 
Varicose  veins,  208 

treatment,  209 

Veins,  diseases  of,  206 
embolism,  207 

phlebitis,  207 

varicose  veins,  208 

venous  thrombosis,  206 

Velpeau  and  Linnhert  operation  on  the fifth  nerve,  949 

Velum,  adhesions,  300 
obturator,  718 rubber,  597 

Vincent's  angina,  300 
symptoms,  301 

Von  Pirquet  tuberculosis  reaction,  71 
Warts,  94 

Wassermann  reaction,  278 

Wharton's  duct,  982 
Widal  reaction,  78,  277 

Wolf  plastic  operation,  742 
Wooley  syringe,  696 

Wounds,  121 
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Wounds,  contused,  123 
definitions,  121 

dissection  or  postmortem,  128 
treatment,  128 

exclusion  of  bacteria  from,  134 

gunshot,  125 
treatment,  126 

healing  by  first  intention  or  primary 
union,  129 

by  second  intention,  129 
incised,  121 

^   treatment,  121 

Wounds  lacerated,  123 

poisoned,  127 
insect  stings,  127 

treatment,  128 

treatment  of  snake  bites,  127 

puncture,  124 
treatment,  124 

repair  of,  128 stab,  124 

of  the  face,  129 

of  the  mouth,  130 

Wright's  solution,  14 
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